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And all worthy Adventurers by Sea, and | 


well-wiſhers ro — 1 
NAVIGATION. 


Here hath been much already written concern- 
ing the Art of War by Land, but nothing con- - 
cerning the ſame at Sea; yet perceiving the 

pretent occaſion to require ſomething of that kind, T 
have adventuredfto bring again to remembrance, thoſe 
excellent Precepts and Directions, long fince publiſhed 


by Captain Fohs Smith, which were almoſt worn out 


by time, and herein, if my deſire Wdogood hath tranſ- 
ported me beyond my ſelf, I intreat your excuſe, and 


rake for requital this bundle of many Ages Obſervari- 


ons: which although they be not fo, punQtually com- 
piled as the Author could have wiſhed, and it-may be 
you expect, yet at preſent they cannot be much amend- 
ed 3 If any will beſtow that pains, I ſhall think him my 
friend, and honour his endeavours. | | 
And now (lince it was the deſire of the Experienced 
Author, to have this his Treatiſe amplified and made * 
more uſfeful, ) I have, in this Edition, cauſed to be ad- 
ded, Au Alphabetical Table of the Names of all the Parts 


or 


\ 


— 


The Printer to the Reader; 

or Members'of a Shjp, and its Apurtenances ; with the 
number of the Page whercin they are at farge Explain. 
ed: And alſo, another Alphabetical Table, wherein the 
principal Sea-7erms uſed in working of a Ship in all Winds 
and Weathers , and allo in a Fight at Sea , are largely 
diſcourſed and explained. 2 | 

And to make this. Treatiſe, yet more uſeful for Sea- 
ſervice (eſpecially in time of War) I have cauſed to be 


added alſo, an Abftrat of the Art of Prattical Gunnery ; 


Wherein the Principles of that Art are plainly Taught 
both by Arithmetical Calculation , and by new Tables 
ready- Calculated. Together with the manner of Shoot- 
ing in Morzer- Pieces; The making of Granados, Petards 
and other Fjreworks uſeful in War, both at Sea and Land: 
And by way oi Appendix, ſeveral Geometrical ways, to 


take Heights, Depths, and Diſtances, acceſſible or inac- 


ceſhble. --All which _—m—— communicated for the 
benefit-of his Country, and the good of Navigators and 
Gunners : h 
And as I ſhall find theſe Eſſays of mine accepted, I 
ſhall be encourfged farther to accommodate them 
with the Mathematical part of Navigation. 
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In: Two Books | 


CHAR. 
of Docks, and their deeitions, 


| Fj 1: . DOCK þs g"groue pit — 
E7 = = Creek by a Harbourſide; _ A dry-Dodd 


\')  rienco work ingnithew 
>= nd cletogchar the the 


H=)| piracy dy tt po bi 
ES or repaired,and and then! being 
>, = in the water to float and 1: mg " 

— this is called a dzp-Dock-A wet-Dock * "0 

is any place where you may hale' in 4 ſhip intothe oze out 
of the tides way, where ſhe may:dock her felfA C is A Cradle. 
a frame of timber,madealong long'a ſhip,or-the fide of a 
by her bi for the more eaſe and in h 
uled in Zarky , Spain , NG Hes And the Htockes = The Srockes- 
cert 


| 1 Crab. 


The Keel, 


The Sea-mans Grammar. 


certain framed poſts, muck of the ſame nature upon the 
ſhore to build 2 Pinnace, a Catch, a Frigat, or Boat, &c. 
To thoſe Dogks for building belongs their Wood- yards , 
with Saw-Pits and all forts of timber; but the Malts and 


Yards are chained together jn ſome greater water to keep 
them from rotting,a ſeaſon: MG a Crab is neceflary 


. which is an Engine of wood: of three claws placed on the 


groundin = nature of a Capftern for the lanching ofſhips. 
or heaving them into the Dock. | 


4 


CHAP. T1. 


How to build aShip, with the definitions of the names 
of every part of her Principal Timbers; and how they -| 
are fixed one to another, with the reaſons of their 


on: etadbeccabtatiiie 
is when 
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ound timbers do give che Flevz of the Ship, oy The Floor. 
tc, _ at the ends they begin to corti 
hens <ony Yecalled ed the hum 8, and doth dice he Rungheade 
En Would ofthe Foor-hooks and Navel timbers,for would. 
oth beginthe compaſs and bearit of the Ship,thoſe Skarfing, 
are Skarfed intothe ground Timbers, ichfs os hace of | 
wood let into pin oat or ſo much wood cut away from the 
one as from the other, for when any of thoſe Timbers are 
not long enough of themſelves, are skarted in-this 
manner,to make two or three as one: Thoſe next the Keel 
are called the ground Foot-hooks,the otherthe upper Foot- © 
hooks; but lay your Keelefon over your floor Tim 
bers, which is another long tree like the Kxeel, and this lying Foot-hooks, 
within as che other without, muſt be faft bound together with Ken 
3 FMron irop bolts thorow the Timbers and all.and on thoſe 
y area npper- works raiſed,when the are 
” rk ho as ERA, arid well boulted,when they are planked up 
; to wer og they ke ths Ship cart i > Titnbes —_ 
are Cal E becauſe they 61 ' on 
the carkafs of any thing Par he ibs. The: Og 
before and after oneeach ſide the Keeleſon,on the floor o'r 
bolted to the Foot-hooks,which' being thus Bound'do ftreng- 5,utia. 
then each other. The Spurkitg are the ſpa ces betwixt the 
Timbers afongſt the Shipfide itt all oerts Harthiens in Howle 
below the Sleepers, are broad boards which they take up 
o clear the Spurkits', if any thing get berwixt che Tim- 
I'S. | 
The Garbozd the firſt plank next the Keel on the our- The Garbord 
ſide, the Garbozd-Strake'is the firſt feam next che _ Ring cngbery 
your ifing timbers are the hooks, or ground timbers and 
toot-hooks placed. on the Keel, ' and as they riſc by little 
and lirtle, ſo doththe Kun of he She frogs © floor which The Ran. 
is that part of the Ship under water, which comes narrower 
by degrees from the floor titabers along the ſtern poſt , 
called the Shi ips way aftward, "for according to her runſhe 
will ftear well or ill, by reaſon of the quickneſs or flow- 
neſs of the water coining {ma Rudder; Now all _ 
P 


«bs 


4. 
Planks. 


But-ends, 


Tree-nails, 
Trunnions. 


Whoodings, 


The Tuck. 


Tranſome, _ 


Buttocks, 


Rake. 
The Hull. 


Bluffe. 


© Bluffe-headed 


Billage. | 
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planks under water, as they riſe and are joyned one end to 
another, the fore end is called the But-end in all Ships : but 


_ In greatShips they are commonly moſt carefully bolted,for 


if one of thoſe ends ſhould ſpring, or give way, it would be 
a great troubleſome danger to ſtop ſuch a leak, the other 
parts ofchoſe planks are made faſt with good Tree nails 
and Trunnions of well ſeaſoned Timber,thorow the Tims 
bers or Ribs, but thoſe planks that are faſtened into the Ship 
ſtern are called Whoodings. 

The gathering of thoſe works upon the Ships. quarter un- 
der water is Called the Tuck, if it lie too low it makes her 
have a fat quarter,and hinders the quick paſlage of the water 
to the Rudder; if too high,ſhe muſt be laid out in that part, 
elſe ſhe will want bearing for her after-works. The Tran- 
ſome is a Timber lies thwart the ſtern, betwixt the two fa- 
ſhion-pieces, and doth lay out the breadth of the Ship at the 
Buttocks, which is her breadth from the Tuck upwards, 
and according thereto her breadth or narrownels,we ſay ſhe 
hath a narrow or broad Buttock : The faſhion-pieces before 
ſpoken of, are the two outmoſt timbers on either fide the 


' ſtern;excepting the Counters. The Ships Hake is ſo much 


of her Dull as hangs over both ends of the Keell, ſo much 
as is forward isſaid, ſhe rakes ſo much forward, and ſo in 
like manner aftward ; by the Hull is meant, the full bulk or 
body of a Ship without maſts or any rigging from the Stem 
to the Stern : The Rake forward is near half the length of 


the Keell, and for the Rake aftward about the forepart of 


her Rake forward, but the fore Rake is that which gives the 
Ship good way, and makes her keep a good wind,but if 
ſhe have nor a full Bow,it will make her pitch her head much 
into the Sea ; if but a ſmall Rake forward. the Sea will meet 
her fo faſt upon the Lowes, ſhe will make ſmall way, and 
if her Stern be upright as it weie, ſhe is called Bluffe, or 
Bluff-headed. A Ship Billage is the breadth ot che 
floor when ſhe doth lie aground, and Billage-water 3s 
that which cannotcometothe pump,we fay allo ſhe is bilged 
when ſhe ſtrikeson a Rock, an Anchors Flcor, or Ln 
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thing that breaks her Planks or Timbers to ſpring a Leak. 

When you have berthed or brought her up to the Plankg, Planks. - 
which are thoſe thick Timbers which goeth fore and aft on 
each ſide, -whereon doth lie the beams of the firſt Oflop, Orlop-Beans. 
which is the firſt floor to ſupport the Planks,doth cover the 
Howle, thoſe are great croſs-timbers, that keeps the Ships- 
ſides aſunder, the main beam is ever next the main Maſt, 
where is the Ships greateſt breadth, the reſt from this is 
called the firſt,ſecond,third, fourth, &c. forward or attward 
Beams, Great Ships have a tire of Beams under the Orlop, _ 
whereon lies no Deck,and great poſtsand binderscalled t- Riders. 
ders from them to the Keel in Howle only to ſtrengthen all. 
But the beams of the Orlop is to be bound at each end with 
ſufficienting&s,which is a crooked piece of wood bowed like Knees 


- a Knee, that binds the Beams and Foot-hooks, being bolted 


togecher,fome ſtand right up and down,fome along theShip, 
and are uſed about all the Decks, ſome ſawed or hewed to- 
thar proportion, but them which grow naturally to that fa- 
ſhion are-che beſt. | 

Lay the'Orlop with good Plank, according to her pro- 
portion, ſo level as may be, is the beſt in a Man of War, 
becauſe all che Po2t8 may be of ſuch equal height, ſo that Ports. 
every Piece may ierve any Port,without making any Bedg Beds-. 
or Platforms to raiſe them, but firſt bring up your work as 


| before to the ſecond Deck or Orlop, and by the way you 


may cut your number of Port-holes according to the great- _ 
neſs of your Ship ; by then faſten your ing-bolts, forthe Ring-bolts, 
Tackles of your Ordnance you uſe Ringbolrs allo tor bring- | 


+ Ing the Planks and Walls co the Ship ſide,and Set-bolts for Scr-bolts. 


forcing the Works and Planks together : Clinch-boltrs are clinch-vots. 
clinched with a-riveting hammer for drawing out. But 
Nag-bolts are ſo jaggered that they cannot be drawn out. Rag-holes. 


Fo2e-lock-bolts hath aney2acthe end, whereinto a Fore- Forelock-bolts 


lock of Iron is driven to keep it from ſtarting back. Fend- 
bolds are bear into the outſitie of a Ship,with the long head Fend-botes. 
to ſave her ſidesfrom galling againſt otherShips. Dzive-bolts Drive-volts, 
is a long piece of Iron to drive oat a Tree-nail, or any 

B 3 ſuch 


p 


She was builc. 
of Cedar. 


Clamps. 


Decks. 


A half Deck, 
A Quarter- 
Deck. 


A fluſh Deck. 


A Cambered 
Deck, 

To ſinka Deck 
To raiſe a 
Deck. ' 


Bcnd,or waile. 


Chain-waile. 


Gun-waile, 


The Ships 
Quarters. 
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ſuch things, befides divers others ſo uſeful that without ther 
and long Iron-ſpikes and Nails nothing can be' well done ; 
yet I have known a Ship built, hath ſailed to and againover 
the main Ocean, which had not ſo much as a Nail of Iron 
in her, but only one Bolt in her Keel. Dh 
Now your riſigs are aboye the firſt Orlop as the Clamps 
are underict, which is long thick Planks like them, fore and 
aft on both fides, under the ends of the Beams and Timbers 
of the ſecond Deck or.Orlop, or the third Deck or Orlop,or 


the third Deck which is never called by the name of Orlop, 


and yer they are all but Decks ; alſo the Half-Deck and 
Quarter-Deck,whereon the Beams and Timbers bear, are 
called riſings. A fluſh Deck is when from Stem to Stern, it 
lies upon a right line fore and aft,which is the beſt for a Man 
of War,bothtor the men to help and ſuccour one another as 
for the uſing of their arms, or remounting any diſmounted 
Piece, becauſe all the Ports on that Deck are on equal height, 
which cannot be without Beds and much trouble, where the 
Deck doth camber or lie compaſling.To fink a Deck is a 
to lay it lower,to raiſe a Deck to pur it higher,but have a. 
care you ſo cut your Port-holes,that one piece lie not right 
over another for the better bringing them to your mark. 
The half Deck is from- the main Maſt to the Steerage, 
and the Quarter-Deck from that to the Maſters Cabin-called 


the Round Houſe , which is the utmoſt of all, but you - 


muſt underſtand all thoſe Works are brought up together,as 
near equally as may be from bend to bend, or watle to 
waile, which are the outmolt Timbers onthe Ship-ſides,and 
are the chief ſtrength of her ſides, to which the Foot-hooks, 


Beams and Knees, are bolted, andare called the firſt,fecond, | 


and third Bend ; but the Chain-walle is a broad timber ſet 
out amongſt them, a'little above where the Chains and 
Shrouds are faſtned together, to ſpread the Shrouds the wi- 
der, the better to fuccour the Maſts. Thus the Sides and 
Decks are wrought till you come at the Gun-waile, which 
is the upmoſt waile,goeth about the upmoſt ſtrake or ſeame 
of the upmoſt Deck about the Ships waſte,and the Ships 
Quarter is from the main Maſt aitward. Cul- 
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Culver-tailed is letting one Timber into another,in ſuch Culyer-tailed, 
ſort that they cannot flip out,as the Carling ends are fixed G#rlings. | 
in the Beams, and Carlings are certain Timbers lieth along 
the Ship from beam to beam, on thoſe the ledges do reft, 


. whereunto the Planks of the Decks are faftened. The CAr- carling- knees, - | 
ling-Knes are alſo timbers comes thwart the Ship from the 


ſides of the Hatches way, betwixt the two Maſts, and bears 
up the Deck on both ſides, and on their ends lieth the con- Commings, 


' . mingg of the Hatches,which are thoſe Timbers and Planks 


EE ER RN 
DRIES: 


which bearsthem up higher than the Decks,to keep the wa- 
ter from __ down at the Hartches ;alfo they fic Loope- Loopholes, 
holes in them for the cloſe fights, and they are likewite a - 


great caſe for men to ſtand upright if the Decks be low. The 


2 ; Datches way is when they are open wherethe Goods are Hatches Ways 


lowered that way right down into the Howle, and the Dat- 
ches are like Trap doors in the midſt of the Decks, betore 
the Main-Maſt, by certain Rings, to take up or lay down at 
your pleaſure. | | 

A Scuttle hatch is a little Hatch doth cover a little a .scuntle. 
Squarc-hole we call the Scuttle , where but one nan alone 
can go down into the Ship, they are in divers places of che 
Ship whereby men paſs from Deck to Deck, and there is al- 
fo ſmall Scuttles Grated,to give light to them betwixt Decks, 
and for the ſmoak of the Ordnance to paſs away by. The | 
Kamfhead is a great Block wherein is three 7 Pact into ramſhead- 
which are paſſed the Halyards,and at theend of it ina hole A 
is reved the ties, and this is only belonging to the fore- 
end Main Halyard ; to this belong the foze-Kinight, and ry. re. 
the main-Knight, upon the ſecond Deck taſt bolted to the Knight, 
Beams. They are two ſhort thick pieces of wood, com- The main-. - 
monly carved with the head of a. man uponthem, in thoſe K®gÞt. | 
are four ſhivers apiece, three for the Halyards,-and one for 
the top-rope to run in: and Kinevels. are ſmall pieces of Knevels.” 
Wood nailed to the inſide of the Ship, to belay the Sheats 
and Racks unto. | 

The Capſtaine is a great piece of Wood, ſtands upright c,onaine. 
upon the Deck, abatt the main Maſt, the foot ſtanding in a 
itep 
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ſtep upon the lower Deck; and is in the nature of a Windis, 
to wind or weigh up the Anchors, Sails, Tap-maſts, Ord- 
nance, or any thing ; it is framed in divers Squares, with 


” holes thorow them, thorow which you put your Capſtain 


Bars, for as many. men as canſtand art themto thruſt it a- 
bout, and is called manning the Capſtain. 'The main body 
of it is called the Spindle. The Whelps are ſhort pieces 
of wood made faſt to itz to keep the Cable from coming too 
high in the turning about. The Paul is a ſhort piece of 
Iron made faſt to the Deck,reſting upon the Whelps to keep 
the Capſtain from recoiling,which is dangerous,but in great 
Ships they have two,the other ſtanding inthe lame manner 
betwixt the fore-maſt and the main,to heave upon the Jeare- 
rope,and is called the Feare-Capltain.to ſtrain any Rope, 
or hold off by,when we weigh Anchor, to heave a head,or 
upon the Viol , which is when an Anchor is in ſtiff ground 
we cannot weigh it, or the Sea goeth fo high the main 
Capſtain cannot purchaſe in the Cable,then we take a Haw- 
{er opening one end, and fo puts into it Nippers ſome ſeven 
or eight fathom diſtant from each other, wherwith we bind 
the Hawſer to the Cable,and ſo brings it to the Jeare Cap- 
ſtain to heave upon it, and this will purchaſe more than the 
main Capſtain can. The Dioll is faſtened together at both 
ends with-an eye or two, witha Wall-knot, and ſeafed to- 
gether. A Windas is a Square-piece of "Timber like a 
Role before the fore Caſtlein ſmall Ships, and forced about 
with handſpikes, for the ſame uſe as is the Capſtain. 
What are the parts of. a Pump yau may ſee in every 
place, the handle we call the Bzake, the Pumps Can is 2 
great Can we pour water into Pumps to make it.pump. 
The Daile is a Trough wherein the water doth run over 
the Docks : But in great Ships they uſe chained Pumps 
which will go with,more eaſe,anddeliver more water. 'The 
Dutch menuſe a Burre Pump by the Ship-ſide,wherein is 
only a long ſtaffe with a Burre at the end, like a Gunners 
S21g2,to pump up the Billage water,that by reaſon of the 
breadth of the Ships floor cannot come to the Well: In 
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pumping they uſe to take ſpels, that is, freſh men to relieve 
them,and count how many-ſ{trokes they pump each watch, 
whereby they know if the Ship be ſtanch, or tight, or how | 
her Leaks increaſe. The Pump ſucks is when the wer be- The Pump- 
ing out, it draws up nothing but froth and wirnd.They have ack 
allo a little Pump made of a Cane, a little piece of hollow 
wood or Latten like an Elder-gun, calle:l a Bare Punap, A Bzrc-Pump. 
to Pump the Beer or Water our of the Cask, tor at 52a we 
uſe no Taps,and then ſtave the Cask to make more room, 
and packeth the Pipe-ftaves or boards up as cloie as may be 
in other Cask till they uſe them. IM 
The Skuppcrs are little holes cloſe toall the Decks tho-. *** Skupper- 
row the Ships lides, whereat the water doth run out when 


-you pump or waſh the Decks: the Skupper-leathers' Skupper-lea- 


are nailed over thoſe holes upon the lower Deck to keep thers. 

out ths Sea from coming in, yet give they way for it to 

run out : Skupper-natls are little ſho:t ones with broad Skupper-natls. 
heads, made purpoſely to nail the Skupper-leathers, and 
the cotes of Mafts and Pumps. The Watſt is that part of The Waift. 
the Ship betwixt the main Maſt and the Fore-caftle,and the 
Waiſt-boards are ſt up in the Ships Waiſt, berwixt the 'waift-hoards. 
Gun-waile aad the Waiſt-trees, bur they are moſt uſed in Waiſt-irees. 
Boats, ſet up aloogſ(t their ſides to keep: the Sea from break- 

Ing. in. | 

 Thereare uſually three Ladderg in a Ship: che entering The enterins- 
Ladder is in the Waiſt, made formally of wood, and ano- Ladder. 
ther out of the Gallerp made of Ropzs to go into the Boat Gallery- 


. by in foul weather, an 1 the third at the Beak-head, made Edder. 


faſt oyer the-Woultſpret ro ger vponir, only uſed in great 9 apy 
It were,not amiſs now to remember the Foze-raſtle, The Fore- 
being as uſeful a place asthe reſt, thisis the forepart of the caſlle- 
Ship above the Decks over the Bowe, there is a broad Bowe 
and a narrew Bowe, ſo called according to the broadneſs or 
the thinneſs: the Bowe is the broadeſt part of the Ship before, 
compaſling the Stem to the Loutfe, which reacheth ſo far 
as the Bulk head of the Fore caſtle extendethe Againſt the 
CC i 
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Bowe is the firſt breach of the Sea,ifthe Bowe b2 too broad, 
ſhe wilk{eldom carry a bone in her mouth, or cut a feather; 
that is,to make a fome before her: where a weil bowed Ship 
fo ſwiftly preileth the water, as thar it foameth, and in the 
Ca:k night ſparkleth like fire. If the Bowe be tco narrow, 
as before is ſaid, ſhe pircheth her head into the Sea, ſo that 
the mean is the beſt if her after-way be anfwerable. The 
Daulſcs are thoſe great round holes before, under the Beak- 
head, where commonly is uſed the Caſtles when you come 
to an Anchor, the bold or high Hauſe isthe beſt, for when 
they lie low in any great Sea, they will take in very much. 
water, the which to keep out, they build a circle of Plank 
either abaft or before the main Maſt called the QJanger : 


- and a Haule-pltug at Sea, now the Fore-caftle doth cover 


all thoſe being builr up like a half Deck, to which is fixed 
the Beak-head, and the P20W is the Deck abaft the fore- 
caſtle, whereon lieth the Prow-pieces. 

The Beak head. is without the Ship before the fore-Ca-. 
ſtle, ſupported by the main knee, faſtened into the Stem,.. 
all painted and carved as the Stern, and oi great uſe, as 
well tor the grace and countenance of the Ship, as a place 
for men to eaſe themſelves in. To it is faſtened the Coller 
of the main itay, and the fore tacks there brought aboard : 
alſo-the ſtanding for rigging and trimming the Sprete-fail- 
geare, under the midſt of it is the Comb, which is a little 
piece of wood with two holes in it te bring the fere tacks 
aboard. The Bitg.are two great pieces of Timber, and the 
Croſpiece goeth thorough them, they are ordinarily-placed 
abaft the Manger in the Ships loofe, to belay the Cable 
thereto when you ride at Anchor : Their lower parts are 
faſtened tothe Riders,but the middle part in great Ships are _ 
bolted to two great Beams croſs to the Bowes, and yet in . 
extraordinary ſtorms we are glad to make faſt the Cable 
to the main Maſt for ſtrengthening of the Bits and fafeip of 
the Bowes, which have in great ſtorms been torne from 
the Ships. The DaVid is a ſhort piece of Timber,at the end . 
whereof in a notch they hang a block in a ſtrap _—_— 
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Fiſf-bſock,by which they hale up the flook of the Anchor Fiſt block. 
to the Ships Bowe, it is put out betwixt the Cat and the 

Loofe, and to be removed when you pleaſe. The Cat is alſo Car. 

a ſhort piece of timber aloft, right over the Hauſe; in the 

end it hath two ſhiversin a block,whereinis reaved a Rope, * 

to which is faſtened a great hook of Iron, to trice up the 

Anchor from the Hauſe to the top of the Fore=-caſlltle. 


A Bulks-headis like a ſeeling or a wall of boards thwart A Bulk--head, 


the Ship, as the Gun-room,the great Cabin,the bread room, 

the quarter-Deck, or any other ſuch diviſion 5 bur them 

which doth make cloſe the Fore-caſtle, and the half-Deck, | 
the Marriners call the Cubbzidge-heads, wherein are pla- cubbridge- 
ced murtherers,and abatt Falcons, Falconets,or Robinits to head. 
clear the Decks fore and aft fo well as upon the Ships ſides, 

to defend the Ship and offend an enemy. Sockets are the Sockets, 
holes wherein the Pintels of the Murderers or Fowlers go 


into. The hollow Arching betwixt the lower part of the 


Gallery and the Tranſome, is called the I6wer Counter; Low Counter. 


the upper Counter is from the Gallery to the Arch of the UpperCouncer 


round Houſe, andthe Bzackets are little carved Knees to grackets, 
Jupport the Galleries. PE | 
TheStearage room,is before the great Eabtn,where he The Stearage, 


that ſteareth the Ship doth always ſtand, betore him is a Great Cabin, 


ſquare. Box naijſed togerher with Wooden Pins, called a. 
Bittacte , bedauſe Iron-nails would attrat the Compaſs, Bittacle. 
this is built ſo cloſe, that the Lamp or Candle only ſheweth 


light to the Stearage,and init always ſtands the Compaſs ; The Compabs, 


which every one knows 1s a round Box, and in the nudiſt of 
the bottom a ſharp Pin called a Centre whereon the Fly 
doth play, which is a round piece 'of Pait-board, with a 
{mall wyer under it touched with the Load-ſtone, in the 


midft of it is a litz!e braſs Cap that dorh keep it level upon ee 


the Center. On the upper part is painted 32 points of the bk 
Compals covered with Glais to keep it'from duſt,breaking, * | 
or the wind;this Box doth hang intwo or three braſs Circles, 
fo fixed they give fuch way to the moving of the Ship thac 
{til che Box will ſtand fteady-; there is alſo adark Com- 
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paſs,and a Compaſs for the variation,yet they are but.as 
the orher,only the dark Compals hath the Points blatk and 
white, and the other only touched for the true North and 
South. Upen the Bittacle is alſo the Travas, which is a 
little round. board full of holes upon Lines like the Com- 
pals, upon which by the removing of a little ſtick they keep 
an account, how many Glaſſes (which are but halt-hours) 
they ſteer upon every point. The Whip-ſtaſke is that piece 
of wood like a ſtrong ſtaffe the Steerſman or Helmſmen 
hath always in his hand going thorough the Fowl ,and then 
made faſt ro the Tiller wich a Ring. 

The Tiller is a ſtrong piece of wocd made faſt to the 
Duddcr, which is a great timber ſomewhat like a Plank, 
made according to the burthen of the Ship,and hung at the 
Stern upon Hooks and Hinges, they call Pintels and 
Gudglions, or Ludder-irons. 'The Tiller playeth in the 
Gun-room over the Ordnances by the Whip ſtatf;whereby 
the Rudder is ſo turned to and froas the Helmeſman plea- 
ſeth, and the Cat-holeg are over the Ports, right with the 
Capfſtain as they can, to heave the Ship a ſtern by a Cable 
or a Hauſer called a Stern-faſt. On each ſide the Steerage= 
room are divers. Cabins, as alio in the great Cabin, the 
quatter Deck, ard the Round-houſe, with many conve- 
nient Seats or Tockecrg to. put any thing inzas in little Cyp- 
boards. | 

The Bzead-room is commonly under the Gun-room, 
well dried or plated. The Cook room where they dreſs 
their Victuals may be placed in divers places of the Ship, 
as ſometimes in the Hould, but that oft ſpoileth the vicu- 
als by reaſon of the heat, but commonly in Merchant-men 
it is the Fore-caſtle, eſpecially being contrived in Furna- 
ces ; beſides in chaſe their Stern is that part of the Ship 
they molt uſe in fight, but in a Man of War they fight 
moſt with their Prow, and it is very troubleſome to the uſe 
of his Ordnance, and very dangerous lying over the Pow- 
der rc om, ſome do place it over the Hatches way, but that 
as the ttewards room are ever to be contrived according 
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5 _ tothe Ships imploymert, &c. Calking is beating Okum) Calking, 
q into@very ſeam or betwixt Plank, and Plank, and Olium 797 
d 15 old Ropes torn in pieces like Towze Match, or Hurds 
bl of Flax, which beirg cloſe beat into every ſeam with a ' 
- Calking-Jron and a Mallet, which is a hammer of wood Catking-I:oa, 
Pp and an lron chiſſel, being well Papecd over with hot pitch, V4ying, 
) doth make her more tight then irc is poſlible by joyning 
E Plank to Plank. Graving is only under water, a white Graving. 
Q mixture of Tallow, Sope and Brimſtone ; or Train-o1l, 
n] Rofin; and Brimſtone boiled together, is the beſt to pre- 
ſerve her calking,and make her glib or ſlippery to pals the 
2 water 3 and when it is decayed by weeds, or Barnacles, purnacles, 
a which is a kind of fith like a long red worm, will eat tho- or Wormes.- 
2 row. all the Planks if ſhe be not ſheathed, which 1s as 
] caſing the- Hull under water with Tar, and Haire, clots: 


covered over with thin boords faſt nailed to the Hull, which 
though the Worm pierce, ſhe '\'annot endure the "Tar; 
Beeaming: her, is but waſhing "»r burning of all the filth proming er 
with reeds or broom, either in a:4ry-dock or upon her Ca- Breaming, 
reene; which is, to make her ſo lght as you may bring her Carcene. 
to. lie on the one ſide ſo much as my be in the calmeſt water 
you Can, but take heed you overfet her not ; and this is the 
beſt way to breame Ships of great Burthen, or thoſe have 
but fourſharp Flores for fear of bruſing or overſetting. Parl- Parſling- 
ling is moſt uſed upon the Decks and half Decks ; which 
is, to take a lift of Canvas ſolong asthe ſeam is you would 
parſle, being firſt well -calked, then pour hot pitch upon 
it, and it will keep out the water from paſling the ſeams; 
There remains nothing now as I can remember to the build- 
ing the Hull of the Ship, nor the definition of her molt pro- 
per terms , but only ſeeling the Cabins and ſuch. other 
parts as you pleaſe, and to bind an end with all things fitting 
for the Sea, as you may read in the Covenants betwixt the 
Carpenter and the Owner, which are thus; 

If you would have a Ship built of 420 Tunsſherequires 
a plank of 4 inches: if Zoo Tuns, 3 inches : ſmall Ships 
2 inches, but none leſs. For clamps, middle bands,and ſice- 
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pers, they be all of fix inch plank for binding within. The 
reſt for the ſparring up of the works of ſquare three inch 
plank. Lay the beams of the Orlope, if the be 400 Tuns 
at ten icot deep in howle, and all the beams to be bound 
with two knees at each end, and a ſtardard knee at every 
beams end upon the Orlope,all the Orlope to be laid with 
i1quare three inch plank, and all the planks to be tree-nailed 
to the beams. | 

Six foot ſhould be between the beams of the Deck and 
Orlope, and ten poits on each ſide upon the lower Orlopey 
all the binding between them ſhould be with three inch or 
two inch-plank , and the upper Deck ſhould be laid with 
ſo many beams as are fitting, with knees - to bind them , 
laying that Deck with ſpruce Deal of thirty foot longs 
tie ſap cut of, and two-inches thick, tor it is better then, 
any other. | 

Then for the Captains Cabin or great Cabin , thg 


 Eteerage, the half Deck,the Round-houte, the Fore-caſtle, 


and to bind an end with the Capſtern and all things fitting 
for the Sea, the Smiths work, the carving, joyning, and 
painting excepted, are the principal things I remembred 
to be obſerved: for a Charter-party betwixt the Merchant, 
the Maſter, and the Owner, you have Preſidents of all 
forrs in moſt Scriveners ſhops. | 
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| CHAP. III. 

How to proportion the Maſts and Yards, for a Ship, by i? 
| |! her Beam and Keel, | \# | 


| B Hen a Ship is built, ſhe ſhoul& be maſted, where- A Ship over- 
| Wy in is a great deal of experience to be uſed fo well maitcd- oY 
as art; for if you Over maſte her , Either in length or. 7M 
| © bigneſs, ſhe will lie coo much down by a wind, and 
> —» labour too much a hull, and that is called a Taunt- 
©» qmafx, but if either too {mall or too ſhort, ſhe is Under- 
, > malſted or low-maſted, and cannot bear fo greata fail as 
ſhould give her her true way. For a man of war,a well Ore 
> | dered Taunt-malſt is beſt, but for a long yoyage, aſhort-maſt 
, will bear more Canvas, and is lefs ſt.bject to bear by the 
board : I heir Rules are divers, becauſ. no Arciit can build 
{ a Ship ſo truly to proportion, neither fer her Maſts, but by 
| the trial of her condition, they may be impaired or amend - 
, _. ed :{uppoſea Ship of 300 Tuns be 29' foot at the Beam, if 
| -; her mainmaſt be 24 inches diameter, the length ofitmuſt L 
} be 24 yards, for every inch inthicknels is allowed a yard in 34 
# length, and the fore-maſt 22 inches in thickneſs, mult be "' 
' 22 yards in length; your Bowle-ſpret both in length and 
; thickneſs muſt be equal tothe fore-maſt, the Miſen 17 yards 
+ length, and 17 inches diameter. © 
- Bur the Hiule moſt uſed isto take the + parts of the 
7 breadth of the Ship,and multiply that by three, ir will give 
; you fo many foot as your Main-malt ſhould be in length, We: £ 
{the bigneſs or thickneſs will bear it alfo,allowing an inch for 'E * 
a yard ; but if ic be M made-maſk, or arme-malt , that is a made maſty 
| greater than one Tree, it muſt be mare; for example, fup- or an arme. 
pole the Ships breadth 30 foot, four fifths of 30 footare 24 Maſt 
, ©, Toot, ſo you find the main Malt muſt be 24 yards long , for 
+ every yard is 3 toot 24 inches thorow, allowing ag inch to 
| every 
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every yard. The fore-Matt i5to be in length 4 of the main 
Maſt, which wiil be 20 yards wanting one # part of a yard, 
and 20 inches thorow.. The Boulrfprec mult ever be equal 
with the fore-Maſt. The Miſen-Maſt half the length of the 
Main-Maſt, which will bz 12 yards long, and 12 inches 
diamerer. Now as you take the proportion of the- Maſt 
trom the Beam or breadth of the Skip, todo you the length 
of the yards from the Keel. 

Theſe Maſts have cach their Steps in the Ship,and their 


Partners at eyery Dock- where thorow they paſs to the 


Keel, being ſtrong Timbers bolted to the Beams in circling 
the Maſts, to. keep them ſteady in their ſteps faſt wedged 
for rowing ; yet ſome Ships will not fail fo well as when ir 
doth play a little, but that is very dangerous in foul weather, 
Their-Cotes are pieces of tarred Canvas, ora Tarpawling 
put about them and the Rudder to keep the water out. Ar 
the top of the fore Miſt and main-Maſtare ſpliced Cheeks, 
or thick clamps of wood, chorow which are in each two 
holes called the Hounds, wherein the Tyes dorun to hoiſz 
the yards, but the Top -Maſt hath but one hole or Hound, 
and one tye. Every Malt allo hath a Cap ifa rop; which 
is a piece of ſquare Timber with a round hole in it toreceive, 
the top Maſts or Flag ſtaff>, to keep them fteady and ſtrone, 
leaſt they be born by the board ina ſtiffe-gale. The Croſſe- 
trees are allo at the head of tne Maits, one let into another 
croſs, and ſtrongly boulted with the Treſlel-treeg to keep 
up the top-Maſts which are-faftened in them, and choſe are 
at the tops of each Maſts; all the Maſts ſtand upright but 
the Boultſpret which lyeth along over th? Beak-head, and 


. that Timber it reiteth on is called the Pillow. 
An exampleof Now for the yards, ſuppoſe the Ship be 76 foot at the 
the Yards dy "Keel, her main yard muſt be 2r yards in length, and in 


thickneſs but 17 inches. The fore-yard 19 yards long , 
and 15 inches dizmeter or thick. The fpret-tail yard 16 
yards long, and but 9 inches thick, and your Milen yard 
1 long as the Maſt,che Top-yards bears halt p:oportion:to 
the main, and Fore-yard, and the Top-gallants, tize — to 

thern, 


me 
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them, but this rule is not abſolute, fr if your Maſts be 
taunt,your Yards muſt be the ſhorter; # a low Maſt;the lon- 
ger: but thiss ſuppoſed the bel:, togzjave the main Yard 
arts of her Keel in length : the topsY ard + of the main- 
ard ; and the main. Yard for bigneſs 3. parts of an inch, 
for a yard in length. The length of the fore-Yard 4 of the 


main Yard: the croſsjack-Yard and Sprettail Yard to be of 


a length, but you muit allow the Miſſen-Yard and Spret. 
Jail Yard : inch of thickneſs to a' yard in length. Bur to 
give a true Arithmetical and Geometrical proportion for the 
building of all ſorts of Ships, were the * all built after one 
mould, as alſoof their Maſts, Yards, C 1bles, Gordage, and 
Sails, were all the ſtuff of like goodnef© a methodical rule 
as you ſee might be projected-; but thr lengths, breadrhs, 
depths, rakes and. burthens are ſo vahiable and differenc, 
thac nothing but experience can pokily teach it. 


Ds 


CHA P.;'ÞV: 


The names of all the Maſts; Tops, and Yards: belong- 
ing to a Ship. | / 

He Baul-ſpret, the Spretſail-Yard; the Spretſail-Top» 

x maſt, the Spret-fail-Top ſail-Yard, the fore-Maſt, 
the fore-Yard., the fore-Top-maſt , the- fore-Top-fail- 


Yard,the fore-Top-gallant-Maſt, the' fore-Top gallant-ſail- | 


Yard, Cotes, Wouldings, Gromits, and Staples for all Yards. 
The main-Maſt, the main-Yard, the main-Top. The main- 
Top-Maſt, the main Topfail-Yard, The Top-gallant Mat. 
The main- Top-gallant-fail Yard. The Track is a ſquare 


piece of wood at the top, wherein you put- the Flag-itaff. 


The Miſen, the Miſen-Yard, the Miſen Top-maſt, the Mi- 

ſen-Top-ſail Yard: The Crols Jack. In great Ships they have - 

two Mitens, the latter is called the Bonayenture Millen. 
D _ 
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A Jury Ma, that i =, when. a Maſt 3 is born by the board, 
with Yards, Roofs, Tregs, or what they can, ſpliced or 
fiſhed together they. make a Jury Maſt, woulding or bind- 
ing them with Ropes faſt-criced together with hand- ſpikes, . 
as. they _ to would or bind he Maſt or Yard. 


| — — tat 
hm——— ” 


" CHAP. V. 

How al the Tackling and Rigging of a s is made. 
faſt one :to- another, with their names, the rea» 
ſons of their wee 

ing or., , *{SHe- a Ship, is all the Ropes or Copdage we 
.. : ir nd Maſts and Yards ; and it is pro 
ell . ſay, The Maſt is well rigged; or the Yard is well. "Eige 
= well - ned; that is, as all che Rope Ro : Fol are. _ fi _ to a true... 
ne wo 


| non nl the 
_ | * xp 
A Lak , porter] about the Head 


fr; Renoo ho OrWar 12 ho ep th Maſt = 
ll Ropes reeved into ne, | 


_fFom 
arg many 1 


an Mall: And run {Main Maſt and. run- 


ning Rigging. 
Iran 
_- 


Sail. 
he Croſs tree yard.- 


izan Topſail yard and Sail 


*Wizan Top and Cap. 

Wizan Topſail Lifts. 

i2an Topſail Sheet v. 

!zan Shrow@s. 
izen Topmaſt Shrowd's. 
Mizan Chains. 
The Gallery. 
Tafferail. 


The Quarter Deck. 

The half Deck. 

The Mizan Sheet. 

!zan Topſail Braces. 
tran Topſaif Bowlines. 
Mizan Topſail Clewlings. 
Mizan Brailes. 

Migan Topmaſts Stay. 
Mizan Stay, © 

Mizan Sheet. 


The Ships Boat. 


Mizan Bowlin. 

A Mizan Crowfoot. 
Croſs tree Braces, 
WM W'zan Tack, 

"MW The Laniards: 


The Mizan Topmaſt Crow- 


foot, 


Maſt ty Top-maſt. 
Mizan Tard and 


(Enſign. 


14 Main Shrowds. 
The Cap - Enſign-ſtaff- and 


I5 Main Ghains and Chain- 
16 Backstays for the-main Top: 
M, ; 


Tards Cy Oars for-the Boat 


A hoiftingline for Pennant. 


ning Rigging. 


t Main-maſt C&y-main Topmaſt 
2 Main yard and Main Sail. 
3 Main Topſail ya'd and Sail. 


4 Topgallant yard and Sail. 

5 Topgallant Croſs-treesty Cap 
6 Main Lifts. 

7 Main Topſail. Lifts. 


8 Topgallant Lifts. 

o Main Braces. 

to Main Sheets, 

It Main Bowlinzs. 
12 Main Clewgarnets, 
13 Main Stay. 


17 Main Topmaſt Stay... 


18 Main Topſail Braces. 


19 Main. Topſail Clewlines.. 
20 Main Topſail Bowlines 

21 Main Topmaſt Shrowds. 
22 Main Topgallant Shrowds. 
23 Topgallant Clewlines.. 

24 Topgallant Braces. 

25 Topgallant Bowlines, 

26 The horſe for the main Top* 


ſail yard.. 


27 Main Topſail Leathlines. 
| 28 Main Topſail Buntlines. 
29 A Crowfoot from the Top to 


the Stay. 


30 Main Tacks. 
31 Main Sheets. 
| 32 The main Tye and fallof the 


(Garnet, 


(Plaits. 


A Deſcription of a Ship with all her Tackling. 


Feers. 


Tye and Feers. 


1 Foremaſt and Toepmaſt; 
2 Fore yard and Sail. 


4 Topgallant yard and Sail. 
$ Fore Lifts. 

6 Fore Topſail Lifts. 

7 Fore Topgallant Lifts. 

8 Croſs-trees and Caps 

g Fore Braces. 

to Fore Topſail Braces. 

11 Fore Topgallant Braces. 
12 Fore Sheets and. Tacks. 
13 Fore Bowlines. 

14 Fore Topſail Bowlines. 


16 Fore. Clewgarnets. 

19 Fore Topſail Clewlines.. 
18 Fore Shrowds. 

19 Fore Topmaſt Shrowds. 


21 For? Stay. 
22 Fore Topmaſt Stay. 


29 Fore Chains and Plats. - 
28 Fore Topſail Leathlines, 
29 Fore Topſail Buntlines. 
39 Fore Leathlines, 

31 Fore Buntlines, 


Foremaſt & rigging: 


3 Fore Topſail yard and Sail. 


' 4 Spritfarl 


33 The. Main Horſe Gy Tackle., 32 The Fore Topſarls Tye and - 
34 The Tye of the main Topſail 


eer, 


| 33 The Yard of the foe Topſail. 


35 The main Topgallant Sails: 34 The Fore Horſe and Tackle. 


35 The foretop.G4llantfails Tye 
and Jeer. / 
36:The Fore Tacks, 
The Bowſprit and Rig- 
ging. 
1 Bowſprit. 
2 Spritfail yard and Sail, 
3 me er and Oroſs-trezs 
opfail yard Co ſail, 
5 Spritſail Toma 
6-Spritſail Sheets. (ſail yard: 
7 Standing Lifts for the Sprit<- 


20 Fore Topgallant Shrowds.. 


' 8-Spritfail Braces. 
' 9.Spritfail Sheets. 
| 10 Spritſail Clewlines. 


11 Spritſail Topſail Braces. 


ts Fore Topgallant Bowlines, 12 Spritſail Topſail Lifts. 


13 Spritfail Topma$tShrowds.. 
14 Fich Stuff and Fack. 


Is The Ships Head. 


16 The Cat Head: 
17 The Hatrſſes.. 
18 The- fore Caſtles -. " 


[19 The Crain line, 

23 Fore Topgallant Stay.(yard 20 The Horſe on the Bowſprit, 
24 Horſe for the fore Topſarl 21 Steps on the ſide. 

25 Fore Topgallant Clewlines. | 
26 Fore Topmaſt Back ſtaies. . 


22 The main Spritſail.(Feers. 

23 The main Spretſail' Tye 

24 The Spritſail Topſail Clews - 
Ines. 


25 The Spritfail Topſails Feer. 


26 The Spritſail Topſail Crow- 
'27 The Trens Bowſprit. (foots 
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Farrcls. 
Ribs. 
Preſt-ropes. 


Scanding. 
FOPCS,. 


The Tackles, : 


are of diyers 
\riss (Hee 


SU. 


Haw (eps 


Snap-block. 
Car-harpings, 


tizlyards, 
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they are a kind ofa Shrowd. A Pendant is a ſhort Rops 
made faft at one end to the-head of the Maſt or the Yards- 
arm, having at the other end a block with a ſhiver to reeve 
ſome running ropein, as the Pendants of the back-ſtays and 
Tackles hang a little down on the inſide of the Shrowds: 
all Yards-arms-have them but the Miſen, into which the 


-braces are reeved, and allo there are Pendants or Streamers 


hang from the Yard-arms, made of Taffaty, or coloured 
Flanel-cloth to beautifie the Ship only : Parrelsg are little 
round Balls called Trucks, and little pieces of wood called 
Hits, and ropes which do incircle the Maſts,. and fo made 
talt co the Yards,that the Yards may flip up and down eaſily 
upon the. Maſts, and with the help of the B2elt rope doth 
keep the Yard cloſe to the Maſt. The StandIng-ropes 
are the Shrowds and ſtays, becauſe they are nor removed, 
EXCEPT it be to be eaſed or ſet tauter. . 

The Tackles or ropes run in three parts, having a 
Pendant with a block at the one end, and a block wich a 
hook at the other, toheave any thing in or out of the Ship; 
they are of divers forts,as the Bores-tackles made fait,the 
onetothe fore Shrowds, the other to the main, to hoiſe the 
Poat in or out: Alſo the tackles that keep firm the Malſts from 
{iraying- 'The Gunners tackles for haling in or out the 
Ordnance : but the Winding tackle is the greateſt, which 
is a great double block with three {hiverstotheend of a ſmall 
Cable about the head ofthe Mait, and ferveth as a Pendant; 
to which is made faſt a Guy, which is a rope brought to ic 
trom the fore Maſt, to keep the weight upon it ſteady, or 
from ſwinging to and again : Into the block is reeved a Daw- 
ſer. which is alfo reeved thorow another doublock,having a 
{trop at the end of it, which put thorow the eye of the 
flings is locked into.it wictha fid, and ſo hoife the goods in 
or out by the help of the Snap block. 

Cat harpings are {mall ropes run in lictle blocks from 
one lide of the Ship to the other,neer the upper deck to keep 
the Shrov/ds tight for the more ſafery of the Malls from row- 
ling. The Yalpards belong to all Maſts, tor by _— => 
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hoiſe-the Yards to their height, and the Ties are the ropes The Ties +» 
by which the Yards do hang,and do carry up the Yards when 

we ſtrain the Halyards; the main- Yard an« fore-Yard 'Tics 

are firſt reeved thorow the Rams-head, then thorow the 

Hounds, with a turnin theeyeof the ſlings which are made 

faſt to the Yard ; the mifen-Yard and top-Yard have Ent - 

ſingle Ties, that is, one doth/tut run in one part, but the 
Spret-ſail Yard hath none, for it is made faſt with a pair of 
ſlings to the boltfprer. A Doſe is a rope made faſt to the 
fore-maſt Shrowds, and the Spretlail ſheats, to keep thei: 
ſheats clerr of the anchor-Iookes. 

To Sling is to make faſt any Cask,Yard,Ordnance , or To ling. 
the like in a pair of Slings,and Slings are made ofa rope Sings, 
fpliced at either end into it ſelf with one eye ateicherend, 
olong as tobe ſufficient to receive the Cask,the middle part 
of the rope alſo they ſeaſe together, and fo maketh another 
eye to hitch the hook of the tackle, another fort are mace 
much longer for the hoiſting of Ordnance,another is a chain 
of iron to fling or bind the Yards faſt aloft to the croſs 
treesin a fight, leſt the Tie thould be cut, and ſo the Maſt 
mult fall, : The Canhooks are two hooks faltened to the 
end of a rope with a nooſe, like that the Brewers uſe to 
fling or carry their barrels on,and thoſe ſerve allo to rake in a 
or out talheadper any other commodities, A Parbunkel —— 
is two ropes that have at each end a nooſe or lump that being 
croſled,« you may ſet any veſelthat hath but one head upon 
them, bringing but the loopes over the upper end of theCask, 

.fix- but the tackle to them,and then the Veſizl will Fand 
ſtraight in the midſt to heave out,or take in without ſpilling. 

Puddings are ropes nailed :ound to the Yardsarms clot; Puddivgs. 
tothe end, a pretty diltance one form another, to ſave the 
Robbins from galling upon the Yards, or to ferve the an- 

Chors ring to ſave che clinch of the Cable from galling. And 
the Hobbing are lictle lines reeved into the eylot holes of Rebvins, 
the Sall under the Head-ropes, to make fait ths Sail to 


A Horſe, 


Can kookes. 


re Yard, tor in ſtead of tying, Sea-men always fay, make Head lines, 
wr ' - 175 $M *_ 
tait. Yead lincs, are tho ropcs that make all the Sails f:ft 


tO the Yard. Furlirg 
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Farlis p-lines. 


- A ſmting-line . 


Brales. 


Creengles. 


| Bolr-ropes: 


'Bunt-lines. 


Clew-Garnet, 


Clew-line. 


A Clew. 


' Goaring, 
' Tackes. 


Shcats. 


Braces, 
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Furtitig-lines are ſmall lines made faſt co the Top-fail, 
Top-gallants{ail, and the Millen-yards args. The Miſſen 
hath but one called the Smiting line, the other on each 
ſide one, and by theſe we farthe] or bind up the Sails. The 


Bales are ſmall ropes reeved through "blocks ſeafed on 


each ſide the ties, and come down betore the Sail, and at 
the very irc are faſtened to the Creengles, with them 
we futile or farthel our Sails a croſs, and they belong only 
to the two Courſes and the Millen : to hale up the Brales, 
or brale up the Sail, is all one ::'Creengleg are lictle ropes 
ſpliced into the Boltropes of all Sails belonging tothe Main 
and Fore-maſt, to which the Bolings-bridles are-made faſt, 
and to hold by when we ſhake off a Bonnet. 

Boltropes is that rope:is ſewed about every Sail, ſoft 
and gently twiſted, for the better ſewing and handling the 
Sails.Bunt lines is but a ſmall:rope:made faft-co the midſt 


-of the Boltrope to a'Creengle reeved through a ſmall Block 


which is ſeaſed.to the Yardzto trice or draw up the bunt of 
the Sail, when you farthel or make itup. The Clew-garnet 
is a rope made faſt to the Clew of the Sail,and from thence 
runs ina block ſeaſed to the middle of the Yard, which in 
Furling doth'haleup-the Clew of the Sail cloſe to the mid- 


.dle of the Yard,.and the Clthyline is theſame-ro the Top- 


fails, top-gallant, and Spreteails,as the Clew-garnet is tothe 
Main and Fore-fails. The-Clew of a Sail is the lower cor- 
ner next the Sheet and Tackes,. and ftretcheth ſomewhat 
goaring or ſloping from the ſquare of the Sail, and accor- 
ding to the Goaring the is ſaid to ſpread a great or a lit- 
tle Clew. Tackes are great ropes which having a wall- 
knot at oneend ſeafed into the Clew of the Sail and fo ree- 
ved firſt through the Cheſtres, and then cometh in at a-hole 
in the Ships ſides,thisdoth carry forward the clew of the Sail 
ro make it ſtand cloſe by a wind. The Sheats are bent to 


:the Glews of all Sails, in the low-ſails they hale aft the 
Clew of the Sails, but'in 'Top-fails they ſerve to hale them 


home, that is, to bring the Clew cloſe to the Yards-arm. 
The Bzaces belong to all yards but the Miflen, every _ 
; | hath 
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hath two reeved at their ends thorough two pendants;and 
thoſe are ro ſquare the yards,or traverſe them as you pleale. 
The Boling is made faſt to the leech of the Sail-about che 
midſt to make it ſtand the ſharper or cloſer by a winde, it 
is faſtened by two,three,or four Ropes likea Crows foot to as 
many parts of the Sail which is called the Boling-buidlcg, 
only the Miſlen-boling is faftened to the lower end of the 
Yard, this Rope belongs to all Sails except the Spret-ſail, 
and Spret-ſail Top-ſail,\ which not having any place to 
hale it forward by,they cannot uſe thoſe Sails by a wind : 

Sharp the main Boling,isto hale ic raut ; Hale up the 
. Boling, is co pull it harder forward on: rhcek or eale the 

ing is to let it be more ſlack. 

Lee-fanngs is a Rope reeved into the Creengles of the 
courſes, when we would hale in the bottom of the Sail.tolaſh 
ona bonnet,or take in the Sail;andfceving is but drawing 
a Rope through a block or oylet to run up and down.Tech- 


Hines are fmall Ropes made faſt to the Leech of the top-lails, 


for they belong to no other ; and are reeved into a block at 
the Yard cloſe by the Topſail ties, to hale-in the Leech of 
the Sail when you take them in. The Trech of a Sail is the 
outward fide of a skirt of a Sail,from the earing to the clew; 
and the Earing is that part of the Bunt-rope which at all 


Boitngs 


Boling-bridles. 


Sharp the Bo- 


ling. 


Hale the 
Boling. 
Check the-- 
Boling. | 
Lee faungs. 


Recving. 
Leech-lines. . 


Leech of a- 


fail. 


Earings: 


the four corners of the Sail is left open as it were a ring. The . 
two upmoſt parts are put over the ends of the Yards-arms, 
and ſo made faſt to the Yards,and the lowermoſt are ſeaſed 


. or bent-to the Sheats, and tacks into.the clew. "The Lifts 


are two Ropes which belong to all Yards-arms, to top the 
Yards ; that is, to make them hang higher or lower at 
your pleaſure, But the top-fail Lifts do ſerve for-Sheats to 


the Top-gallant-Y ards,the haling them is called the topping 


the Lifts, as Top-a-ftarboard, or Top-a-pore. - 
Zegs are ſmall Ropes put through the Bolt-ropes of the 
main and fore-fail,near to a foot in length fpliced each end 


Bent, ow 


Lifts, 


Topping the- .. 


Lifts. 


Legs 


' Into the other inthe Leech of the Sail, having a little eye - 


whereunto the Martnets are faftened by two hitches, and 
the end ſeaſed intothe ſtanding parts oftheMartnets,which 
- :- ; ars 
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L atchets, 
Laſhing. 
The Loofe- 
hook. 


Citeſters, 
Bouſe. 


A Bonner. 
A Drabler. 
A Courſe. 


A Knave-line, 


Enertels, 


Rope-yarnes: 


Jnnet. 


Mats or Panch. 
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are alſo ſmall lines like Crow-feet reeved through a block at 
the Top maſt-head, and fo comes down by the Maſt to the 
Deck ; but the Top»ſail Martnets are made faſt to the head 
of the Top-gallant-maſt,and cometh but to the top, where it 
is haled and called the Top-martnets,they ſerve to bring that 
part of the Leech next the Yards-arm up cloſe to the Yard. 
Fatchets are {mall lines ſowed in the Bonnets and Drablers 
like loops tolaſh or make faſt the Bonnet to the courſe,or the. 
courſe tothe Drabler, which we call laſhing the Bonnet to 
the courſe,-or the Drabler to the Bonnet. "The Trfe-hok 
1s atackle with two, hooks,one to hitch into a chingle of the 
main,or fore-Sail, in the Bolt-rope in the Leech of the Sail 
by the clew, and the other to ſtrap ſplicedto the Cheſtreg ro 


| Fonſe or pull down the Sail to ſuccour the tacks in a ſtiff-gale 


of wind, or take off or put on a Bonnet or a D2abler, 
which are two ſhort ſails to take-off or put to the fore- 
Ceurſe or the main, which is the fore Sail, or main-Sail. 
The Knaveline is aRop2 hath one end faſtened to the 
crots-trees,and fo comes down by the ties to the Rams-head, 
£0 which is ſeaſed a ſmall piece of wood fome twofoot long 
with a hole in the end, whereunto the line is reeved, and 
brought to the Ships ſide, and haled taut to the Railes to 
keep the ties and Halyards from turning about one another 
when they are new, Fincttels are two Rope-yarnes twiſted 
together, and a knot at each end, whereunto to ſeaſe a 
block, -a rope, or the like. Niopg-parns arethe Yarnes of 
any rope untwiſted,they ſerve to farve {mall ropes,or make— 
Sinnet, Mats, Plats, or Caburns, and make up the 


* Sails at the Yardsarms. 


Sinnet is a ſtring madeof Rope-yarn commonly of two, 
four, ſix, eight or nine {trings platted in three parts, which : 
being beat flat they uſe it co farve ropes or Mats. 'That 
which we call a Panch,are broad clouts,woven of Thrums 
and Sinnet together, to ſave things from galling about the 
main and fore-Yards at the Ties, and alſo from the Maſts, 
and upon the Boltſpret, Loufe, Beake head or Gunwaile, 
ro ſave the clewes of ths Sails trom galling or fretting. 


-. Caburn 
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Caburne is a ſmall line made of Spun-yarn to make a bend Caburne. 
of two Cables, or to ſeaſe the Tackels,or the like. Sealing Scafing, 
is to bind faſt any ropes together , with ſome ſmall rope- 
yarne. Marline is any line, to a block, or any Tackle , 
Pendant, Garnet, or the like. There is alſo a rope by: 
which the Boatidoth ride by the Ships ſide,which we call a 
Seaſen, To farve any rope with Plats or Sinnet, 1s but to Scaſes, 
lay Sinnet, Spun-yarn, Ropz-yarn, or a piece of Canvas Szrve or 
upon the rope, and then row! it faſt to keep the rope from 25 
galling about the Shrowds at the head of the Maſts the Cable | 
in the Hawſe,the flook of the- Anchor,the Boat-rope or any 
thing. Spunyarn is nothing but rope-yarn made ſmall at Spunyarn. 
the ends,and ſo ſpun one to ahother ſo long as you.will with 
a winch. Alſo Cagkets are but imai! ropes of Sinner made Cas Kets- 
faſt tothe gromics or rings upon the Yards, the longelt are 
in the midit of theY ards betwixt the :Lies,and are called the 
breft-Caskets,hanging on each lide'the Yard in ſmall levgths 
only to bind up the Sail when it foted. 

Marling is a ſmall line of untwiſted hemp, very pliant Marliae. 
and well tarred, to ſeaſe the ends of Ropes from raveling 
out,or the ſides ofthe blocks at their artes,or if the Sail rent 
our of the Boltrope, they will make it faſt with Marlin till 
they have leiſure co mend it. The Marling ſpike, is but a Marling-ſpike. 
{mall piece of Iron to ſplice ropest2zzther,or open the Boit- . 


.rope when you ſew the ſail. Splicing is fo to let bne ropes Splicing: 


end into another,they ſhall be as fi»m as if they were but one 

rope,and this is called a round Splice ; but cthe-cut Splice 4 round ſplice. 

is to let one into annther with as much diſtance as you will, © <v*Spict- 

and yet be ſtrong,and undo when you will. Now to make an 

end of this diſcourſe witiz a Kinot, you are to know, Sea- A Knor, 

men uſe three, the firſt is called the Wall-knot, which is a 4 Wal-Kno: 

round knoÞ, to made with the ſtrouds or layes of a rope, it | 

cannot flip ; the Sheets, Tackes, and Stoppers uſe this 

knot. The Boling knot is alfo fo firmly made and faſtened A poling-kno:. 

by the brides into che creengles of the Sails, they will break, 

or the Sail ſplit betore it willlip. The laſt is the Sheepſhank Sheepſhanks- 

whichis a knot they caſtthem ”— a runner or Tackle when Ko 
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it is too long to take in the goods, and by this knot they 
can ſhorten a Rope without cutting it, as much as they liſt, 
and preſently undo it again, and yet never the worſe. 


CHAP. VI. 


What doth belong to the Boats and Skifte, with the de- 
Hinition of all thoſe Thirteen Ropes which ape only pro= 
perly called Ropes belorging to a Ship and the. Baar, 
and their uſe. | 


F Boats there are divers forts, but thoſe belonging to. 
CF Ships, are called either the Long Boat , or Ships 
Boat, which ſhould be able to weigh her. Sheet- Anchor, 
thoſe will live in any reaſonable Sea, eſpecially the Long- 
Boat : Great Ships have alſo other ſmall Boats called Shal- 
lops and Skiffg, which are, with more eaſe and leſs. 
trouble rowed to and again. upon any ſmall occaſion. To 
a Boat belongs a Maſt and Sail, a Stay-ſheet and Halyard, 
Rudder, and Rudder-Irons, as to a Ship, alſo in any-Dif- 
covery they uſe a Tarpawling, which-is a good piece of 
Canvas waſhed over with Tar, to cover the Bales or 
Hoopes over the Stern of their Boat, where they lodg in an 
Harbour,which is that you calla Tilt covered with Wadmall 
in your Wherries; or elſe an Awning; which is but the 
Boats-ſail, or ſome piece of an old Sail brought over the - 
Yardand Stay,and boomed. our with theBoat-hook,ſo ſpread 
over their heads, which is alſo much uſed, as well a ſhore 
as in a Ship, eſpecially in hot-Countries to keep men from 
the extremity of heat or wet, which is very oft infectious. 
Thoughts are the Seats whereon the Rowers ſit 3 and 
Thowles ſmall Pines put into little holes in the Gunwails 
or upon the Boats-ſide, againſt which they bear the Oars 
when they row,they havealſo a David ; and alſo in _— 
, oats 
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hoats a windleſs to weigh the Anchor by, which is with 
more eaſe than the Ship can. The two arching-timbers c- 
gainſt the boat- head are called Carlings. Man the boat is to 
put a Gang of men, which isa company into her, thcy are A Gang. 


commonly called the Cox{wains Gang,who hath the charge 


of her. Fre the Boat is to bail or calit out:the warer.Trim Free cr Bail, 
the Boat is co keep her ſtraight. Wind the Boat is co bring Trim Boar, 
ber head the other way. Yold water is to ſtay her. Fo2- q< -_ Boat. 
bear is to hold {till any Oar you are commanded , either jgrr.ear 
on the broad,or whole ſide. A freſh Dpell is to re'teve the a Spell. 
Rowers with another Gang: Give the Eoat more way for a 
dram of the Bottel, who ſays Amends, one and all, Dea, Ve, yea, vez. 
vea, vea vea,vea, thatis, they pull all frrongly together. 
The Entering rope is tyed by the Ships ſide, to hold by The Entering- 
as you g0up the entering Ladder, cleats, or wailes. es 
The Bucket-rope that is tied to the Bucket by which gucker rope.» 
you hale and draw water up by the Ships ſide. 
 TheBolt-ropes are thoſe wherein the Sails are ſowed. 
The Pozt-ropes hale up the Ports of the Ordnance. 
The eare-rope is a piece of a Hawlſer made taſt to the Jeare-rope 
Main-yard,another to the Fore-yard cloſe to the Tier,reev« oy 
ed through a Block which is ſealed cloſe to the top, and ſo 
comes down by the Maſt, and is reeved through another 
Block at the bottom of the Maſt cloſe by the Deck ; greac 
Ships have on each ſide the Ties one, but ſmall Ships none : 
the uſt is to help to hoiſe up the Yard to ſucccur the Ties, » 
_—_— though they break yer they would hold up the 
£VLAIT. 

"The PyeLenter-rope is a little one ſeaſed croſs over the preventer- 
Tics, that if one part of them {hould-break, yet the other rope. 
ſhould not run, through the Rams head to indanzer the 
Yard. x | 

The Top-ropes are thoſe wherewith we (et or ſtrike the Top-rope. 
main or fore-top-maſts, it 15 reeved through a great Bleck 
{zaſed under the Cap, reeved through the hecl of the Top- 
maſt thwart Ships, and then made faſt to a. ring with a 
clinch on the other ſide the Cap,the other part comes down 
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Recl-ropes. 


Rudder-rope. 


Cotr-rope. 
Boy-rope, 


Poat-Icpe- 


Cheſt-roPe 


Suearwge .. 


Swine, 
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by the Ties, reeved into the Knights, and fo brought to, 
the Capſtain when they ſet the Top- maſts. | 

The Kiel rope, you have read in the building,is of hair 
in the Keel ro ſcower the Limber-holes. 

'The Kudder-rope is reeved through the Stem- poſt,and- 
goeth through the head of the Rudder, and then both ends 
S$pliced together, ſerves to ſave the Rudder if it ſhould be 
{truck off the Irons, 

The Cat-rope is to. hale up the Car. ; 

The Bop rope is that whicir is tied tothe Boy by the. 
one end, and the Anchors flook by the other. 

The Boat-rope is that which- the Ship doth tow her 
Baat by, at her Stern. 

The Chelt rope is added to the Boat-rope when ſhe is 
tawed at the Ships ſtern, to keep her from ſhearing, thar is, 
from ſwinging to and again ; for in a ſtiff gale ſhe will make 
ſuch yaws, and have ſuch girds, it would indanger her to 
be torn in pieces, but that they uſe to ſwift her, that is, to 
inarcle the Gunwaile with a good rope,and to that mal © 


fait the Cheſt rope, 
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ICHAP. VIL _ 
The Names of all forts of Anchors, Cables, ard Sails ; 


and how they bear their proportions, with their uſe : 
Alſo. how the Ordnance ſhould be placed, and the 
Goods ſtowed 7n a Ship. | 


f Pa proper terms helonging to Anchors are many : 


the leaſt are called Kicdgers, to ule in calm wor- 
ther in a ſlow ſtream, or to kedge up and down a narrow 
River, which is  vhen they fear the wind or tide may 
drive them onſhor _; they row by her with an Anchor in a 
Boat, and in the \.}id{t of the ſtream,. or where they find 
moſt fit if the Shiggeome too near the ſhore, and fo by a 
Hawlſer wind her Bad about, then weigh it again till the 
like occaſion, and this is edging. There is alſo a Stream- 
Ancho2 nor much bigger, to ſtem an ealic ſtream or tide. 
Then there is the firſt, ſecond, and third Ancho22 yet all 
ſuch as a Ship in fair weather may ride by, an aie called 
Bow- Anchors. The greateſt is the Shcet Wncio2, and never 
uſed bur. in great neceſſity. They are commonly made ac- 
cording to the Burth2not the Ship by propartign, tor that 
theSheet-Anchor of a ſmall Ship wilinot jerve tor a Keouger 
to a great Ship, Alſo it beareth a proportion in it fcif,as the 
one flook, which is that doth ſtick in the ground, is but 
the third part cf the Shank in length ;_ at the hvad ofthe 
ſhank there isa hole called an Epc,and inita Bling ,wher:- 
in 1s the Jut co which there is fait tixzd a Stock ot wood 
croſling the Flwkg;and the length is taken from 1s lenge! 
of the Shank. Theſe diifer not in ſhape ! p 
two hundred, to tiifec or four thouſand W117. Caves 
or Ozaplings, ari:!c leaft' ct all, and hag four i looks 
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* A Cable, the 
ficlt, ſecond, 
and third. 


Sh-et- Anci:ors 


Calle. 


Reckell, 


Splice, 


A ſhor cf 
Cab'e, 
Quoile. 

A Faxe. 
Fay more Ca- 
blo, 
Pay-cheape. 
V-ere more 
Cade. 

End for end, 
A Bight, 


A Bitter, 


A Birters end, 
Gert, 


To bend 
Unvend. 


Pen4ling. 
Hicch, 


FendcTs. 
Jank<s. 


Breſt-fait, 


Sern-Caft. 
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but no ftock; fora Poat to ride by, or to throw into a Ship 
in a fight, to pull down the gratings or hold faſt; 

The Cablcs allo cairy a propcrtion tothe Anchors, but 
it it Fkenor three ſtroud, ir is accounted but a Hawſer,yet a 
great Ships Hawlcr may be a Cabie to the Sheet- anchor for 
a ſmall Ship : and there is the firlt, ſecond, and third Cable, 
beſides the Shcet-Anchoz Cable, If the Cable be well 
made,we lay it is well laid, To Keckell or farve the Cable, 
as is ſaid, is but to bind ſome old clouts to keep it from gal- 
ling 1a the Hawſe or Ring. Spltce a Cable, is to faſten 
two ends together, thatit may be double in length, to make 
the Ship ride with more caſe, and is called a ſhot of Cable. 
Quotie a Cable, is to lay it up in a round Ring,or fake one 
above another. Pap moze Cable, is when you carry an 
Anchor out in the Boat to turn over. Pap cheap, is when 
you over ſet it, or turns it over-board fatter. Deere moze 
Cable, is when you ride at Anchor. And end fo2 cnd is 
when the Cable runneth clear out of the Hawſe,or any rope 
our of his ſniver. A Bight is to hold by any part of a coile, 
that is,the upmoſt fake. A Bitter is but the turn of a Cable 
about the Bits, and veere itout by little and little. And the 
Bitters end is that part of the Cable doth ſtay within 
board. Gert, is when the Cable is 1o taut that upon the 
turning of atide, a Ship cannot go over it. 

To bend the Cable to the Anchor, is to make it faſt to 
theRing 3 unbend the Cable , is but to take it away,which 
we uſually do when we are at Sea, and to tie two ropes or 
Cablez together is called bending. Ditch,is to catch hold 
of any thing with a rope to hold it fait, or with a hook, as 
hicch the Fiſh-hook to the Anchors flook, or the Tackles 
into tie Garncts of the Slings. Fenders are pieces of old 
F aufrs called Junkes hung over the Ship-fides to keep 
them from bruiting. in Boars they uſe Poles or Bodt- 
hooks to fend «ﬀ the Boat from bruiſing. A Beſt faſt is a 
rope which is faſtened to fome part of the Ship forward on, 
to hold her head ro a Whartt or any thing,and'a Stern faſt 
is the ſame in the Stern, The uſe for the Hawſer is to 

waip 
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warp the Ship by which is laying out an Anchor, and wind 
her up to it by a Capſtern. Tiouſing is bur pulling the flack- Rouſing, 
neſs of any Cables with mens hands into the” Ship. The 
Shank-panter is a ſhort chain faſtened under the Fore- Shank-panter, 
malts ſhrowds with a bolt to the Ships ſides, and at the other 
end a rope to make faſt the Anchor to the Bowe. To Stop Stop. 
is when you come toan Anchor,an*! veeres out your Cable, 
but by degrees till the Ship ride well, then they ſay ſtop the - 
Ship. To thoſe Cables and Anchors belong ſhore pieces of 
wood called Bong , orcloſe hooped Barrels like 'Tankards Boyes 
as is ſaid, but much ſhorter,to ſhew you the Anchor and help , 
to weigh it, there is another fort of Cans called Can Boys (,, rc. 
much greater, moored upon ſhoules co give Martiners war- : 
ning of the dangers. 

The Main ſail and: theFoze ſail is called theFoze-courſe, 
and the main courſe,or a pair of Courſes. Bonits anc Dra- $Sailes: T7 
blers are commonly one third part a piece to the Sail they __ 
belong unto.in depth,but their proportion is uncertain ; for wain-courſe. 
ſome will make the main-Sail ſo deep, that with a ſhallow Fore courſe. 
Bonit chey will cloath all the Maſt without a D2abler, but DOOnets. 
without Bonnets we call them but Courſes; we lay,laſh on ®" -_" 
the Bonet to the Courlz,becauſe it is made faſt with Latchets 
into the Eylot-holes of the Sail, as the Drabter is to at, and 
uſed as the wind permits. There is alſo your Main-top fail, Main-rop-ſail. 
and Fo2e-top-ſail, with their Top-gallant-ſails, and in Fore-top-ſail, 
a fair Gale your Studding-ſails, which are Bolts of Can- he -— 
vaſs, or any cloth that will hold wind, we extend alonglt $:44Qing-cails. 
the ſide of the Main fail, and Booms it out with a Boom or 
long Pole,which we uſe alſo ſometimes to the Clow of th: 
Main-ſail, Fore-ſail, and Spret ſail, when you go before the Miſen. _ 
Wind or Quartering, elſe not. Your Miſen ; and Mifen- —_— _ 
top-fail, your Spret and Spzet-top-ſail, as the reſt, take WR Gat cops 
all their names of theic Yards. A Diift-fail is only uſed Sail. , 
under water, veered out-right a head by Sheets, to keep the Eriſc-lail, 
Ships-head right upon the Sea in a ſtorm, or when a Ship 
drives too fait in a current. A Netting ſail is only a Sail Netting Gail, 
laid over the Netting,which is ſmall Ropes trom the top ef Netwiogs. 
tlie 
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the Fore caſtle to the Poop,ftretched upon the Ledges from 


the Wailſt-tres © the Houtfe trees, which are only ſmall 


Timbvet:s to bear up the Gzatings from the balf-Deck to 
the Fore-calt]e, ſupported by Stantiong that reſt upon the 
halt-Deckz and this Netting or Gzating, which is but 
the like made of Wood,you may fet up or take down when 
you pleaſe, and is called the cloie Fights fore and aft. Now 
tne uſe of thoſe Sails is thus, all Pead-ſailg, which are 
thoſe belonging to the Fore-maſt and Bolt ſpret,do keep the 
Ship from the Wind or to fall off: All After-ſails, that 
is, all the Sails belonging to the Main-malt and Miſen, 
teeps her to Wind- ward, therefore few Ships will ſtear up- 
oa Quarter-winds wich ons Sail, but muſt have one after 
Sail, and one Head-fail. The Sails are cut in proportion 
as the Maſts and Yards arc in breadth and-length, but the 
Spret-ſail is 3 parts the depth of the Fore fail, and the 
Miſen by the Leech twice 1o deep as the Maſt is long from 
toe Deck to the Hounds. The Leech of a Sail is the out- 
ward {ide or skirt of rhe Sail from the Earing to the Clew, 
the middle betwixt which we account th2 Leech. The Clew, 
is the lower corner of a Sail, to which you make faſt your 
Sheets and Tacks, or that which comes goring out from 
the ſcuare of the Sail, for a Square-ſail hath no Clew, but 
the Main fail muſt be cut Gozing, becauſe the Tacks will 
comecloſeraboard,and ſo caule the Sail to hold morewind; 
n2w when the Sail is large and hath a good Clew, we lay 
ſhe ſpreads a large Clew, or ſpreads much Canvas. In ma- 
king thoſe Sails they uſe two ſorts of Seams down the 
Sails, which doth ſew the breadth of the Canyas together, 
the one” we call a Monk frcam, which is flat, the ocher a 
found ſeam, which is fo called becaule it is round. 

The Ship being thus provided, there wants yet her 
Ordnance , which ſhould be in greatnetis according to her 
building in ſtrength and burthen , but the greateſt come 
monly lieth loweit,which we call the/lower Tier, iti {he be 
farnijhed fore-and aft. Likewiie the ſecond Tier, anu the 
third, which are the ſmalleſt» The Fore caſtle = = 
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' half Deck being alfo, furniſhed, we account half a Hlfa Tier. 

Tier. TY SW 
Stowage' or to Stow, is to put the goods in Howl in Stowage. 

order. The moſt ponderous next the Ballaſt, which is _ 

next the Keelon to ketp her ſtiffe in the Sea, Ballaſt is ; 

either Gravel, Stones, or Lead, but that which is drieſt, 

heavieſtzand lies cloſelt is beft. To find a leak,they Trench Trench the 

the Ballaſt, that is, to divide ic. The Ballaſt will om- Sala 

times Shoot, that is, run from one fideto another, and fo 

will Corn and Salt, if you make not Ponchesor Bulk-heads, 

' which when the Ship doth heeld is very dangerous toover- 

ſe or turn the Keel upwards, - For Cask that is ſo ſtow- ,_ . 

ed, Tier aboye Tier with Ballaſt, and Canting-Cotties , ©" 

' which are little ſhort peices of wood or Billets cut with a  * 

ſharp ridge or edge toliebetwixt the Cask ; and Standing- $randing. 

_ Coineg are Billets or -Pipe-ſtaves, to make them they cane Coins. 

_ not give way nor ſlir. 'The Ship will bear .mauch, that is, Tobear. 

carry much Ordnance or goods, or- bear much Sail; an 

when you let any thing down into the Howl, lowering it amain. 

by degrees,they ſay, Wmain; and being down, Strike. Strike. 
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CHAP. VIII. 


The Charge and Duty of the Captain of a Ship, and 
every Office and Officer i» a Man of War. 


The Captains Fg H E, Captaing Charge is to command all, and tell 
Charge, . the Maſter to what Port he will go,or to what Height. 
| In a Fights he is to give Direction for the managing there- 
of, and the Maſteris to ſee the cunning of the Ship, and, 
Trimming of the' Sails. | 
The Maſter The Maſter and his Mates are to direc the courſe,com- 
and his Mates: mand all the Sailers, for Steering , Trimming, and Sailing 
the Ship ; his Mates are only hid Seconds, allowed fom- 
times for the two Mid-ghips Men, that ought to take charge 
of the fiſt prize. 
The Pilot, The Pilot-when they make Land doth take the charge 
_ ofthe Shiptill he bring her to Harbour. | | 
The Chirurgi- The Chirurgion is to be exempred from all duty, but 
on and tis to attend the Sick, and cure the wounded : and good care 
Mate, would be had he have a Certificate from Barber-Chirurgi- 
ons Hall of his ſufficiency, and alſo that his Cheſt be well 
furniſhed both for Phyſick and Chirurgery, and ſo near as 
" may be,proper for that clime you go for,which neglect hath 
been the loſs of many a mans Life. | 


TheCap- The Cap-Merchant or Purſer hath the charge of all 


Merchant or. the -Carragaſoun or Mcrchandize , and doth keep an aC- 
Purſez.. count of all that is received, or delivered, but a Man of 
| War hath only a Purſer. | 
The Gumer The Maſter Gunner hath the Charge of the Ordnance, 
with his Mate, and Shot, Powder,. Match, Ladles, Sprunges, Worms, Car- 
2nd quarter 7rapes, Arms and Fire-Works; and the reſt of the Gunners, 
vunncrz.. crQuarter Gunners to receivethzir Charge from him ac- 
cording to directions, and to give an account of their itores. 
_ The Carpenter and his gBate, is to have the Nails,C/.n- 
The Carpen- 7 we : ; erg 
terand tus &6es,Roove and Clinch-nailes , Pikes, Splates, Rudder Irons, 
Mate. | | Pump- 
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Pump nails , Skupper nails , and Leather, Sawes, files, Flat- 
 chers, and ſuch like, and ever ready for calking, Breaming, 
Stopping leaks, Fiſhing, or ſplicing the Maſts or Yards as 
- occaſion requireth, and to give account of his Store. 1 
The Boatſwoatn is to havethe Charge ofall the Codaye, 
Tackling, Sails, Fids and Marling=ſpikes , Needles., Twine, 
Sail- cloth, and Rigging the Ship, his Mate the Command 
of the Long-Boat, tor the ſetting forth of Anchors, weighing 
or fetching home an Anchor, Warping, Towing,or Moring , 
- and to give an account of his Store. A, 
The Trumpeter is always to attend the Captains Com- 
mand, and to found either at his going a Shore, or com- 
ing aboard, at the entertainment of Strangers, alſo when 
you hale a Ship, when you charge, board, or enter ; and 
the Pgop is his place to ſtand orfit upon, if there be a noiſe, 
they are to attend him, if there be not, every one he doth 
teach to bear apart, the Captain is to incourage him, by 
increaſing his Shares, or pay, and give the Maſter Trume 
peter a reward. gs | 
The Marſhal is to puniſh Offenders, and to ſee Juſtice 

executed according to Directions 3 As Ducking at the Yards 
Arm , haling under the Keel, bound to the Capſern , or main- 
Maſt with a Baket of Shot about his Neck, ſetting in the Bil- 
bowes, and to pay the Cobty or the Morjoune 3 but the Boys 
the Boatſwain is to fee every Munday art the Cheſt, to fay 
their compaſs, and receive their puniſhment for all their 
Weeks offences» which done , they are to have a quarter 
Can of Beer, and a Bisket of Bread, but if the Boatſwain 
Eat or Drink before he catch them, they are free. 


The Co2pozal is to ſee the Serting and Releiving the IPatch, The Corporal. 


and ſee all the Souldiers and Sailers keep their arms clean, 
Neat, and Yare,- and teach them their ule. TRE 

The Steward is to deliver out the Yi#uals according to 
the Captains directions, and Meſs them four, five, or fix, 
as. there is occaſion. | 


The Quarter-Maſters have the Charge of the Howle, +1. Quarter- 
for Stowing, Romaging and Trimming the Ship in the hold, 
E 2 ? and 
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and of their Squadrons for the Watch, and for Fiſhing. to - 
have a Sayne, a Fiſgig, a Harpin-yron, and. Fiſhboaks, for 
Porgos » Bonetos, Dolphins, or Dorados, and Rayling-lines for 
Mackrels.,. 


V 
The Coxſwain 
and his Mate. 


der. 
Tae Swabber. "The Swabbex is to waſh and keepclean the Shipand. 


| aps. 

The Lyar:. The Liar is to hold his place but for a week, and hethat. 
is firſt taken with. a lie, every Monday is ſoprodlaimed at 
the main-Maſt by a general cry, @ Liar, a Liar, a Liar, 


he. is under the Swabber, and only to keep cleanthe Beak-. 
; head, and Chains. | 

The, Salers. *'Fhe Sailerg are the ancient men for hoiſing the Sails,. 
getting the tacks aboard, haling the Bowling, and Steering 
' Ip. 

+ The Younkers are the young men called fore-Maft-men. 

TX anne otake in hot, ſails, or Tow ed - rg foe the, 
Sails, or Slinging the Yards, Bouſing or /Triſing, and take 
cheir turns at Helm. 


"DE C4 The Lieutenant. is. to aſſociate the Captgin, and in his 
nant his plage, abſeuce to execute his place, he is to fee the Marſhal and 
Hoes © Corporal do their dyties, and.affiſt them in inſtructing the. 
Souldiers, and in a fight the fore-caſtle is his place to make 

good, as the Captain doth_the Half-deck, and the Quarters - 

Maſters, or Maſters-Mate, the Mid-ſhips, and in a. States-. 

__ of War, he is allowed as neceflary as a Lieutenant on 

ore 
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CHAP. IX 


Proper Sea-terms for dividing the Company at Sea, and 
ſteering, ſailing, or moving a Ship in- fair weather 
or .14 a ſtorm. - 

F. is to be ſuppoſed by this the: Ship is 'Wuallied and: 


- manned, the Voyage determined, the ſteep:Tubs in 
the.Chains to ſhift their Beef, Pork, or Fiſh in falt water, 


StcepeTubs: 


till the ſale be out, though not theſaltneſs, and-all things 


elſe ready to ſet ſail ; but before we go any further, for the 
berter underſtanding the reſt,” a few words for ſteering and 
cunning-the Ship would not he amiſs. Then know, SDtar- 
board is the right hand, Tarboard the left; Starboard the 
Helm, is to put the Helm a Starboard, then the Sp will go 
to the Larboard. Night pour Helm;that is,to keep it in the 
mid Ships, orrightup. Pozt, that is, to put the Helm to 
Larboard, and the Ship will go to the Starboard, for the 
Ship will ever go contrary to the Helm. Now by a quarter 
wind,they will ſay alwf, or keep pour Eof; keep her to 
it,- have a care of your Lee-latch. Touch the wind, and 


war no mo2e> is no more but to Bid him at the Helm to 


keep -her ſo near the wind as may be; no near; cafe"the 


Helm, or- bear up, isto letther fall fo Lee ward. Steady. 


that is, to keep her right upon that point you ſteer by ; be 
pare at the Helm, or a freſtt man tothe Helm. But he that 
keeps the Ship moſt from yawing, doth commonly uſe the 
leaſt motion with-the'Helm, and thoſe ſteer the beft. 

The Maſter and Company being aboard, he commands 
them to getthe Sails to the Yards, and about your gear, or 
work on-Aall hands, ftretch forward your main Hallyards, 
hoiſe your Sails half Maſt high. Pzedp» or make realy io 
ſet ſail, croſs your Yards, bring your Cable to the Capſtern ; 
Boatiwain-ferch an. Anchor aboard, break ground or weigh 
Anchor. Heavea head, men into the Tops, men upon the. 


Yards ;--come,. is the Anchor, a pine; that is, to heave the 


Hawts 


Stearing. - 
Cunnming.' 

Starboard, 
Larboard. 


Mid ſhips, 
Port, 


Aloof, 
Reep your 
loof. 

War no more, 
No near. 
Eaſe. 
Sready, 
Yarc, 
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Hawſe of che ſhip right over the Anchor : what is the Anchor 
away ? Yea, yea» Let fall your Fore-fail. Tally, that is, 
hale off the Sheats ; who is qt the Helm there ? coil your 
Cables in ſmall fakes, hale the Cat, a Bitter, belay, looſe faſt 
your Anchor with your Shank-painter, ſtow the Boat,ſet the 
land, how it bears by the Compals, that we may the better 
know thereby to keep our account,and direct our courſe, let 


* fall your Main fail, every man fay his private Prayer for a 


boonV oyage, out with your ſpret-fail, on with your Bonnits 
and Drablers, ſteer ſteady and keep your ceurle, 1o, you go 
well. 


How they divide the Company at Sea, and ſet, 
| and rule the Watch, 


TT {cn this is done, the Captain or Maſter commands 
vy the Boatſwain to call up the Company; the Maſter 
bein: chief of the Starboord-watch, doth call one, and his 
rizht and Mate on the Lai board doth call another, and fo 
forward tr: they be divided into two parts, then each man is 


to chuſe his Mate, Coniort, or Comrade, and then divide 
them into iquadrons according to your number and burthen 
of your Ship, as you fee occaſion; theſe are to rake their 


' e17445 at the Helm, trim fails, pump, and do all duties each 


half, or each ſquadron for eight Glaſſes, or four hours, 
which is a Watchs but care would be thad, that there be 
:20t two Comrades upon one Watch, becauſe they may bave 
the more room in their Cabbins to reſt. And as the Captain 
and Maſter's Mates, Gunners, Carpenters, Quartermaſters, 
Prumpeters, ce are to be abaft the Maſtyſo the Boatſwain, 
and ail the Yonkers or common Sailers under his command 
is to be before. the Maſt. The next is, to meſs them four to 
a Meſs, and then give every Meſs a quarter Gan of Beer, 
2nd a Bicket of Bread to ſtay their ſtomacks till the Kettle 
be boiled, that they may tirſt go to Prayer, then to lupper, 


and atfix a Clock ting; a Plalm, fay a Prayer, and the Mas 
fter with his ſide betins the Watch, then all the reſt may do 
OS p] 
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what they will till midnight 3 and then his Mate wich his 
Larboard men, with a Pſalm and a Prayer, relieves them 
till four inthe Morning, and fo from eight to twelve each 
other, except ſome flaw of wind come, fome {torm,or gulf, 
or ſome accident that requires the heip of all hands which® 
commonly after ſuch good Cheer in moſt Voyages doth. 
happen. 

For now the wind veers, that is, it doth ſhift from point The wia 
to. point, get your Starboard-tackes. aboard, and tally or vr 
hale off your Lee ſheets. The Ship will not wayer, tettle 
your main Top-ſail, veere a fadome of your ſheet. The 
wind comes fair again and a freſh gale, hale .up the Slarch 
of the Lee-boling. By Slatch-is meant the middle part of 
any Rope hapgs over-board. Veere more ſheet, or a ffgkun Flown 
ſheer, that is, when they are not haled home to the Block. 

But whea we ſay, let flp the ſheets, then they let go amain, Fly: 
which commonly is in ſome guſt, leſt they ſpend their 'Top- 

fails, or if her quick fide lieinthe water, over-ſet the Ship. 

A Flown-ſheet is when ſhe goes betore the wind, or be- 

twixt a pair of ſjcers, or all Sails drawing, Put tne wind A pairof cour- 
ſhrinks, that is, when you mult take in the Spret-ſail, and *<+: 
get the Tacks aboard, hale cloſe the main Boling, that is, 
when your Tacks are cloſe' aboard. If you would fail 
againſt the wind, or keep your own, that is, notto fall to 
Lee-ward, or go back again, by haling off cloſs your Bo- 
lings, you fet your Sails fo ſharp as you can to lie cloie by a 
wind, thwarting it a League or two, or more or l:t, as 
you ſec cauſe, firſt on the one board, then on the other ; this 
we call boarding or beating it up upon © Tack in the winds 
eye, or bolting to and again ; þut itt2 longer your Boards. , 
are, the more you work or gatier into xhe wind. If a fud- 
den flaw of wind ſhould ſurprize you, when you would 
lower a Yard fo faſt as you can, they call Amain; but a 
crofs fail cannot come n-arer-the wind than fix points, bur 

a Carvel, whoſ2 Sails {tangs likea pair of Tattocs fcers, wil 
90 INUCH NEarer. | 
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Flow to handle a Ship ina Storm. 


I | T overcaſts, we ſhall have wind, foul weather, ſettle-your 
E Top-ſails, take in the Spret-fail, in with your Top-fails, 
lower the Fore-ſail, tallow under the Parrels, brade up 
cloſe all them Sails, laſh ſure the Ordnance, ftrike your 
Top-maſts to the Cap, make it ſure with your Sheeps feet. 
A ttorm, let us lie at Trie with our main- Courſe, that is, te 


+ hale the Tack aboard, the Sheet cloſe aft, the Boling ſet up, 


Hull. 


- Under the Sea. 
Weather coll. 


Rowling. 
Labour. 
Spoon: 
Trougti- 


Founder. 


To ſpend a 
Maſt. 


Spring a Maſt, 


and the Helm tied cloſe aboard. When that will not ſerve, 
then try the Miſen, if that ſplit, or the ſtorm grow fo 


great that ſhe cannot bear it, then HuK, which is to bear no 


fail, but co ſtrike a hull is when they would lie obſcurely in 
theSea, or ſtay for ſome Conſort, laſh ſure the Helm a lee, 
and fo a good Ship will lie at eaſe 'under the Sea, as. w2 
term it. If ſhe will weathercoil, and lay her head the other 
way without looſing a ſail, that muſt bedone by bearing up 
the Helm, and then ſhe will drive nothing ſo far to.Lee- 
ward. They call it hulling alſo ina calm ſwelling Sea, which 
1s commonly before a ſtorm, whenthey ſtrike their Sails leſt 
ſhe ſhould beat them in pieces: againſt the Maſt by flow- 


ling. We ſay a Ship doth Labour much when ſhe doth 


rowl much any way ; but if ſhe will neither Trie nor Hull, 


then ſpoon, thatis, puther right before the wind, this way 


although ſhe will rowl more than the other, yet if ſhe be 


weak,it will not ſtrain herany thing ſo much in theT 


of the Sea, which is the diſtance betwixe two Waves or-Bil- 
lows. If none of this will do well, then ſhe is in danger to 


founder, ifnot fink. Foundering is, ſhe will neither veer 


nor ſteer, the Sea will ſo.over-rake her, except you tree out 
the water, ſhe will lie tike a Log, and'ſo conſequently 


ſink. To ſpend a Maſt or Yard is when they are broke 


by foul weather, and to ſpzing a Maſt is when it is cracked 


.in any place. 


In this extremity he that doth cun the Ship, cannot have 
too much judgment, nor experience to trp her d2itt,or _ 
, _ 


"" — WO 0 


the Caps, which are two terms alſo uſedin the Trials of 


hands, and then they ſeaſe a block to the Helm an each ſid | . i | 


right againſt it, you ſhall meet it-right a head, ſo we call 


after it, whereby we may Judg that from whence it came 


. endure the Dullock of a Sail , which ſomtimes 1s a peice of /* <//5 1488 
the Miſen- Sail or ſome other little Sal, part opened to keep WEE 
her head to the Sea, bur if yet ſhe would weather coile, we ' '&< , mw 
will looſe a Hullock of her fore-Sail, and put the Helm a Fi 
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the running or ſetting of currants. A poke is when the Sea A Yoke 
is 10 rough as that men cannot govern the Helm with their 


the end, and reeving two fals thorow them like Gunners 
Tackles, brings them to the Ship fide, and 1fo' ſome being 
at the one ſide of the Tackle, fome at the other, they ſteer 
her with much more eaſe then they can with a ſingle rope 
with a double turn about the Helm. , 

When the Storm is paſt, though the wind may alterthrez 
or four points of the Compaſs, or more, yet the Sea for a 
good time will go the fame way then if your courle be 


it a Pead Sea. Somtimes when there is bur lictle wind , A hezd Sex. 
there will come a contrary Sea, and preſently the wind , 


was much wind, for commonly before any-great Storm the 
Sea will come that way. Now it the Ship may run on {hore 
in oſe or mud ſhe may eſcape, ior Billage on a rock, -or An- 
chors flook, repair her leak, þut if the ſplit or ſink, ſhe isa 


wrack, But ſzeing the Storm decreaſerh, letus try if ſhe will nattok. |, WM 


weather, ahd it will bring her head where her ſtern is ; cou- 
rage my hearts. 

It clears up, ſet your fore Sail; Now it is fair weather | _ 
out with all your Sails, go Larg or Lagh, that is, when Tabes, 
we have a freſh: gale, ,or fair wind, and all Sails drawing. 


But for more haſte unparrel the Miſen-Y ard and lanch it, 1? 
and the Sail over her Lee-quarrter, and fit Gives at the "* 
further end to keep the Yard fteady, and with a Boom, Grokrwicd) 3. (a 
Boom it out ; this we call a Gooſe wing. Who is at Helm L 

there ? Sirra, you muſt be amangtt the Points ; Well Maſter  /&: 

the Channel is broad enough ; yet you cannot ſteer berwixt .- 


a pair of ſheats;z Thoſe are words of mockery betwixt rhe 
Gunner and the Stearſinan. Byt to proced., G Ger 


Round 31 


Rpunding zfts 


Paſarados 


Cplerye: 
Deed-Warer.. 
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Get your Larboard Tackes aboard, hale off your Star- 
board” ſheats, ms” fro courſe-upon the Point you are dis 
rected. Port, he will lay her by. the Lee; the ſtays,or back- 
ſtays, that is,. when all.the Sails flutter- in the wind, and 
are not. kept full, that is full.of wind, they-fall upon the 
Maſt and Shrowds, ſo that the Ship goes a drift upon her 
broad ſide, fill the Sails, keep full, tull and by. Make ready 
to Tack abouwt,is for every man to ſtand to handle the Sails 
and ropes they muſt hale. Tack about is to-bear up the Heli 
and that: brings her toſtay.. all her Sails lying flat againſtthe 
Shrowds, then as ſhe. turns we ſay ſhe is payed, thenlet riſe 
your Lee tacks,and. hale off. your Shears, and trim all your 
Sails-as they were before, which is. caft off that Boling 
which was-the weather-Boling, and hale up taut:-the 0. 
ther. So, all your Sheats, Braces, and Tacks are-trimmed 
by a wind as before. . 'Lo belay, is to.make faſt the ropes 
in their proper-places, Hound inzis when the wind larges, 
let riſe ths main-tack and fore-tack, and hale aft the fore 
Sheat to the Cats-head, and the main Sheat to the cub- 
bridge head, this is Founding in, or Gounding aftle 
Sail ; the Sheets being there they hale them down to keep 
them firm. from flying up with a Paſaxado, which is any . 
rope wherewith we hale down the Sheats, blocks of the 
main or. fore-Sail,, whenthey are haled afc the clew of the 
main.Sail to the Cubbridge head of.the.main Maſt,and the 
clew of the fore-gail. to the. Cat-head ;.Do this when the. 


_ Ships goes large. 


Obſerve the height ; that is, at twelvea clack to take the 
height of the Sun, or. in.the night the North Star, or in the 
forenoon- and afternoon, if you miſs theſe by finding the 
Azimuth and Almicanter,  Dead-water.is che Eddy 
water follows the {tern of the Ship, nat paſſing away to 
quickly as, that ſlides by her ſides, The Wake-ot a Ship is- 
the ſmooth water a ſtern, ſhewingthe.way ſhe hath:gone in- 
the Sea, by this we judge what. way ſhe doth make, forif 
the. wake be, right a ſtern, we know ſhe makes good her 


way, forwards ;:butifsgp Lec-ward a point or two, we then, 


think. 
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think tothe Lee-ward ofher courſe, but ſhe is a nimble Ship, 
chat in turning or tacking-about will not fall to the Lee ward 
of her wake when {ſhe' hath weathered it. 
to paſs ſome narrow ſtraight or currant into the main Ocean 
our of ſome-great Gulf or Bay. A. Daift is any thing 


Diffmbogue is -Diſimbogue 


floating in the Sea-that is of wood. Hock-weed dothgrow Rockveede . 


by the ſhore, -and is a fign of Land , yer it is oft found 


far in the Sea. Lay the Ship by the Lee to trie the Dip- -Dipſex-line. 4 


ſca line, which is a ſmall line, fome hundred and fifty ta- 
chome long, with a-long plummet at the end, made hollow, 
wherein'is put tallow, that will bring up any gravel; which 
is firſt marked at twenty fathome, and-after increaſed by 
tens to the end; and thoſe diſtinguiſhed by ſo many ſmall 
knots upon each little ſtring that is 'fixed at the mark 
thorow the Strouds or midſt of the line, ſhewing it is fo 
many times ten fatkome deep, where the Plumanct doth 
reſt from drawing the line out of your hand; this is only ut- 
ed indeep waters when we think we approach the ſhore , 
tor in the Main Sea at 300. fathomes 'we-find no bottom. 
Bring the Ship to rights, that is, again under Sail as ſhe was; 
ſome uſe a Logline, and a minute-glaſs ro:know what way 
ſhe makes, but that is ſo-uncertain, itis not worth the labuur 
to try "It | | 
One to the Top to look out for Land, the man cries one 
Land to ; which is juſt ſo far as a Henning, or a man may 
diſcover, deſcry, or ſee the Land. And to Lap a Land isto 
Sail from it, juſt ſo far as you can ſee it. A.geod Landfall 
is when we fall juſt with our reckoning, if otherwiſe a Bad 
Land-fall ; but however how .it bears, ſet ir by -the Com- 
paſs, and bend your Cables to the Anchors, A-Dead-Land, 
or a Point of Land doth lie further outat Sea than the reſt. 
2 Land mark, is ary Mountain, Rock, Church, Wind- 
mil or the like, that, the Pilot can know -by comparing 
one by another how they bear þy the Compaſs. A each 
is the diſtance of two Points fo far as you,can fee them in 
a right line, as White- Hall and -London-bridg , or White 
Hall and the end of Lambeth towards Chelſey, Ferch the 
| G 3; Sound- 


Jummet. &* 
Fe} 
[ne 
Log-line, 
Land to, , 
Kennings 7 
To lay a landfy | 
Good land, 
fall, | .. & 
Bad land fail 
A head land. 
A Point, - 
Land marks #- 
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counding-line. Sounding-line , this is bigger than the Dipſie-line , and is: 
marked ot two fathom next the lead with a piece of hlack 
leather, at three fathom the like, but flit; at 5 fathom with 
a piece of white cloth; at 7 fathom with a piece of red in a 
piece of white leather; -..at 1 5 with a white cloth, &c. The 
ſounding lead-is ſix or ſeven pound weight, and near a foor 
long, he that doth heavethis lead ſtands by the horſe, or in 
the chains, and doth ſing fathom by the mark F- o. and a 
ſhaftment leſs, 4. o. this is to find where the Ship may 
Foul water. fajl by the depth of the water. Foul-water is when ſhe 
comes into ſhallow water where the raiſes the ſand or oſe 
with her way, yet not touch the ground, but ſhe. cannot feel! 
her helm ſo well as in deep water. . 
When a Ship fails with a large wind towards the land, 
Bear in, or a fair wind into a harbour, we ſay ſhe Bears in with 
| the land or harbour. And when ſhe would not come neer 
the land, but goeth more Room-way then her courſe,weſay 
Bear off ſhe bears off; but a Shipboard, Bear off is uſed to every 
Bear uP.. thing you would thruſt from.you. Bear up is to bring the. 
Hold oft Ship to go large or before the wind. To Dold off is when 
we heave the Cable at the Capſtern, if it be great and ſtiffe, 
Surges or ſlimy with ofe, it furges or ſlips back unleſs they keep it 
DM cloſe to tne whelps, and then. they either hold it faſt with 
nippers, or brings it to the Jears.Capſtern, and thisis. called 
Holding off, As you approach the ſhore, ſhorten your Sails, 
when you are in Harbour take in your Sails, and come to an. 
anchor, wherein, much judgement is required. 
Nealeto. To know well the loxoding, if it be Nealed to, that is, 
_* __  dgep water cloſe aboard the ſhore, ſhallow, or if the Lee. 
under the weather ſhore, or the Lee ſhore be ſandy,clay,ofie, 
or fowl and rocky ground, but the Lee ſhore all men would. 
A Road: ſhun that can avoidit. Ora Fioad which isan open place neer 
offieg. the ſhore. Or the Offing which is the open Sea from the 
7 ſhore, or the middeft of any great ſtream is called the offing- 
Land locked. Tand-lock, is whenthe land is round about you. © 
To Ride: Now the Ship is ſaid to ide, fo long as the Anchors do 
Ride a gre, 01d and comes not..home, To Kide a great Roads when 
goade, | | the 


The Lead. . 


WOT ASE 


_ 


| broke into the Hawlſes, To ide betwirt wind and tide, 
* when the windand tide are contrarp.and ofequal power, ;;.. 
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the wind hath much power. They will ſtrike their Top» 

Maſfts, and the Yards alongft Ships, and the deeper the wa- 

ter is, it requires more Cable; when we have rid inany dis _' 
ſtreſs we ſay we have rid. Vawfe full, becauſe the water Ride a ſtre{. 


wind and 


which will make her rowle extreamly, yet not ſtrain much 


the Cable. Toride thwart 1s to rid: wirhher fide to the tide, Ride thwart 


and then ſhe never ftrains it. To ride apike is to pike your tide. 
Yards when you ridz amongſt many Ships. To ride, exofſe = 2 og 
is to hoiſe the Main and fore-Y ards to the hounds,and topped *** Hee 
alike. When the water is gone and the Ship lies-dry, weſa 

ſhe is Sewed ; if her head bur lie dry, ſhe is Setwed a head $.,,cq, 
but if ſhe cannot all lie dry, ſhe cannot Sew there. Water Sew. 


* Homis when there is no more water then will juſt bear her Water born. 


from the ground. The water line is to that Pend or place #7 line. 
ſhe ſhould ſwim in when ſhe is loaded. 

.Taftly, to Moar a Ship is to lay out her anchors as is moſt T9 wore... 
fit for her to ride by, and the ways are divers; as firft, to 


Moar a fair Berth from any annoiance, To Moar a croſſe moar crode. 


is to lay one anchor to one ſide of the fiream, and the other 
to the other right againſt one another, and fo- they bear 


equally. Ebb and Flood. To Moaz alongſt is to lay an anchor Moar alongft, 


amidſt the ſtream ahead, and another a ſtern, when you 

fear driving a ſhore. Water ſhot is ro moar quartering be- water ſhox, 
twixt both nether croſs, nor alongſt the tide. In an open 
road they will moar that way they think the wind will come 


the moſt to hurt them. To Moaz a P?ovilo, is to have one Moar Proviſo 


anchor in the river} and a hawler a thore, which is moared 
with her head a ſhore ; otherwiſe two Cables is the leaſt and 
four Cables the beſt to moar by.. 


CHAP. 


is Ride betwixt, 
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CHAP.-X. 


Proper terms for the Winds, Ebbs , Flcods, and Eddie 
with their definitions, and an eſtimate -of the Depth # 
the Sea, by the Height of :the Hils and the largenefs 
of the Earth. ; 


ITT Hen there is not a breath of wind ſtirring, it is 'M 

Calm ora ſtark Calm. X Byecze is a wind blows 

out of the Sea, and commonly in fair weather beginning a- 

bout nine in the morning, and laſteth till neer night; ' fo 

likewiſe all the night it is from the ſhore, which iscalled a 

Turpado, *Turnado or a Sea turn,but chis is but upon ſuch coafts where 

| it bloweth thus moſt certainly, except it be 'a ſtorm, or very 

foul weather, as in Barbary , e/Zgypt, andthe moſt of the Le- 

vant. We have ſuch Breezes in moſt hot countrys in Summer, 

A freſh Gale. but they are very uncertain. Al freſh Gale is that doth pre- 

ſently blow after a calm,when the wind beginneth to quicken 

A toom, or blow. A fair- Loom Gale is che beſt co Sail in becauſe the 

oy-- Sea goeth not high, and we bear out all our Sails. A ſtitte gale 

is ſo much wind as our Top-fails can endure to bear. An 

Eddy-wind. Qddp-wWind is checked by the Sail, a Mountain, turning, 

rover blows. or any ſuch thing that makes it return back, again. Ft over 

blows when we can bear no Top-ſails.. A flaw of wind is 

[| og XN. Guſt which is very violent upon a ſudden, but quickly 

mew = endeth. N Spoltt in the Fe hdies commonly falleth ja 

thoſe Gults, which is, as it were, a ſmall river falling en- 

tirely from the clouds, like out of our water Spouts, which 

' .. ,, Make the Sea whers it falleth rebound in flaſhes, exceeding 

r oc high. Whirle-winds running round, and bloweth divers 

1 and wayes at once, YN Stozmis known to every ong not to be 
muc 


A Calm, 
A Breeze. 
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much leſs than a tempeſt, that will blow down Houſes, and A Tempeft, 
Trees upby theroots.A MBonnſoune'is a conſtant wind in the * Memioune, 
Eaſt Indies, that bloweth always three Months together one 
way, and the next three Months the contrary way. A He- 4 Hericano. 
ricano-is ſo-violent in the ef-Indies, itt will continue three, 
four, or five weeks, but they have” it not paſt once in five, 
ſix, or ſeyen years; but then it is with ſuch extremity, thar 
thre Sea flies like rain, and the waves fo high, they over-flow 
the low Grounds by the Sea, inſomuch, that Ships have 
been driven over tops: of higlr Trees there growing, many 
Eeagues into the 'Land, and there left, as was + Captain 
Francis Nelſon art Engliſhman, and an excellent Seaman tor 
ONe: 1 
Vie ſay a calm-Sea, or Becalmed, when is ſo ſmooth the pecalmed: 
Ship moves very little, and the men leap over board to ſwim, | 
A tough Sea is when the waves grow high. An over- 4 Rovgh Sea. 
grown Sea-when the Surges and Billows go highelt. 3" ©60vn 
The Kut of the Sea, where it doth daſh againft any thing. And urges. 
the Hoaring of the;Seca is moſt commonly obſerved a ſhore,, The Rut of the 
a little betore a.ſtorm or after a ſtorm. -_— 

Flood is whenthe water beginneth to riſe, which is poung — prhbogrovg 
Flood as we call.it, then Quarter-flood, Half-flood, Full-Sea, Foods and 
Still ater, or High-»ater. So when it Ebbgs, Quarter. ebb; Ebbs, 
Half-ebb, three Quarter ebb, Low-water, or Dead Low water, 
every one doth know ; and alfo-that as at'a Spring tide ths 
Sea or water is at the higheſt , ſo at a Neapertide it is at the . 
loweſt: "This word Tide, is common both to Flood and 
Ebb; for you ſay as well Tide of Ebs; as Tide of Flood, or a A Tide of- 
windward Tide, when-the Tide run: againſt the Stream, as a EF» 
Leeward 'Tide, that is, when the wind amt the Tide goerit 3 T19e & 
both one way:, . which makes the water as ſmooth as the _. 
other rough. To Tide over to a place, is to go over with Tide. 
che Tide of Ebb or Flood, and ſtop the contrary: by An- 4 Leeward: | 
chering till the next- Tide, thus you may- work againſt the TJ". , 

- pages - - 1 - EY 

wind if it over:blow not- A Tide-gate is where the Tide a,1c.oue. 


| | ! ES A Tide-gare, 
ranneth ftrongeſt. It fiows Tide and half&Tide, that: is, Tide. and half-. 


4c will be half-Flood by the ſhore; before it begin toy flow im Tide, 
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the Channel tor although the Tide of Flood run aloft, yet 
F, {dis T1 the Tide of Ebd runs cloſe by the ground. An Eddie-Tide 
is wherethe water doth run back contrary to the Tide, that 
is, when join2 Headland or great Point in a River hinderech 
the free pallage of the ſtream, that cauſeth the water on 
tie other ite the Point to turn round by the ſhore as in a 
Cirle , till it fall into the Tide again. 
As touching the reaſons of ELbs and Floods, and to know 
how farit is to the bottom of the deepeſt place of the Sea, I 
will not take upoa me to difcourle of; as knowing the ſame 
to bz the ſecrets of God unrevealed ro man : only I will ſer 
down a Philolophical ſpeculation of divers mens opinions 
touching the depth of the Sea; which I hope will not” be 
thought much impertinent to che ſubject of this Book by the 
Judicious Reader. | 
The heigth of Fabianus in Pliny, and Cleomides conceived the depth of 
Mountains the Sca to be fitreen Furlongs, that is, a Mile and 7 parts. 
perpendicular. pJ,crch compared it equal to the higheſt Mountains 3 Scalz- 
ger and others conceiced the Hills far ſurpaiied the deep- 
nels of the Sea , and that in few places it is more than a 
huadrec! paces indepth, it may be he meant in ſome narrow 
Seas, but in the main Ocean experience hath taught us it 
is much more than -twice fo much, for I have.ſounded 300 
fathom, yet lound no ground. Eratoſt benes in 'Theon that 
great Mathematician writeth the higheſt Mountain perpen- 
dicular is but te Furlongs, that is, one Mile and a quarter. 
Allo Dicearcus afirmeth this to be the height of the Hull 
elius in Theſſalia , but Xenagoras in, Plutarch obleryed the 
height of Olympus in the fame region to be twenty paces 
more, Which is 1270. paces, bur ſurely all thoſe mean on- 
ly thoſe Mountains 10 or. about Greece , where they lived 
The heipth of and were belt acquainted ; bur how theſe may compare 
the Hills com- With the Apes, 12 Aſia, Atlas in djfrica, Caucaſus in India, the 
pared with the, Andes in Peru, and divers -others hath not yet been exa- 
Superhictes of p1:424, 
pg But whatſoever the Hills may be above the Superficies of 
Seas * the Earth, many hold opinion the Sea is much deeper, = 
« | ups 


The Sea-mans Gratumar. 


fiippoſe that the Fh at the fitſt framing was in the ſuper- 


ficies regular and Spherical, as the Holy Scripture directs us 
to believe; becauſethe water covered and compaſſed all che 
face of the Earth, alſo that the face of the Earth was equal 
to that of the Sex Damaſcene noteth, that the uncvennels 
and irregularity, which now is feen'in the Earth's Superti- 
Cits, was Cauſed by taking ſome-parts out of the upper face 
of the: Earth in ſundry places to make it more hollow, anil 
lay them in other places to make it more convex,or by railing 
up ſome part, and deprefling others to make room and re- 
ceit tor the Sea, that” mutation being wrceught by the power 
of the word of the Lord , Let the 2yaters be gathered into one 
place, that the dry land may appear. As for Aquinas, Diony- 
fius, Catharianus, and ſume Divines that conceited there 
was no mutation, but a violent accumulation of the waters, 
or heaping then up on high is unreaſonable; becauſe it is 
2gainft nature, that water being a -flexibie and a ponder- 
ous body, ſo to conſiſt and ftay it felf, and not fall to the 
tower parts about it 3 where in nature there is nothing to 
kinder it ; of, if it-be.reſtrained ſupernaturally by the hand 
and bridle of Almighty God, leſt irihould overwhelm and 
drown all the 'Land, it -muft tollow, that God even in the 


. very inſtitution of Nature impoſed a perpetual violence vp-- 


on Nature. And this withal, . that at ch? Deluge there 
was no neceſli:y to. break up the Springs of the Deep ; 
and to open the Cataracts of Heaven, and pour down wa- 
ter continually ſo many days and nights together, ſeeing the 
only withdrawing of that hand, or lecing go of that bridle 


which reftraineth the water, would prefertly have overwhel- yow all the 
| Hills and dry 
land abvve the 


- c p . . > c f 
and reaſon, in making eſtimation of the depth of the Sea, en an 


reckon not only -the height of the Hills above the common maderoom for 
Superficies of the Earth, but the height of allthe dry Land the Sea, chere- 


above the Superficies of the Sea, becauſe the whole maſs it gk; are 
j y ; | height atid 
25' were out of the places which the waters 'now pollels, deprh, 


'med all, 
But both'by Scriptures , the experience of Navigators, 


'Farth that now appeareth above the- waters, being taken 


miſt 


49 


That there is_ 
ſmall dificr- 
ence berwiXxt 
ihe ſprings 
firſt rifing out 
ofthe Earth, 
and rheir fal- 
linginro the. 
Seca, 
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muſt be equal to the place out of which it was taken ; fo 

cohſequently ir ſeemeth,. that the height or elevation of the. 
one ſhould anſwer the deſcending or depth of the other 3 and 

therefore in. eſtimating. the depth of the Sea , we conſider 

not only the, erection of-the Hills above the ordinary land, 
but the advantage of-the dry. land. above the Sea ; . which 
latter,I mean the height of the ordinary main-land, excluding 
che Hills, which properly anſwer the extraordinary Deeps... 
and Whirl-pools in the. Sea. The reſt is held more in large 
wa aboye the Sea, than that of the Hills is above the. 
and.. -. 

' For that the plain face of che dry land is not level,or equal- 

ly diſtant from the Center, but hattra-great deſcent towards: . 
= Sea, and a riſing towards the midland parts, although ir 
appear not plainly tothe eye, yet to reaſon it is moſt mani- 
feſt; becauſe we find that part of the Earth-the Sea covereth 
deſcendeth lower and lower towards the Sea. For the Sea, ' 
which touching the upper face of it,is known by nature to be 
level, and even!y diſtant from the Center, is obſerved to. wax. 
deeper and deeper,the ſurther one faileth from the ſhore to-. 
wards the main Ocean :_even ſo in that part which is uncos 

vered, the ſtreamings of Rivers on. all ſides from the Midland 
parts towards the Sea,fliding from the higher to the lower, de» 
clareth ſo much; whoſe courſes are ſome 1000, or 2000 miles, 
:2 which declination, Ply in his derivation of water res 


- Quireth one cubit of declining in 240 foot of proceeding. But. 


Ths deiermt- 


nHorion of theſe 
op: RON 


Colume}la, Vitruvins, Paladins, and others,. in their conduti- . 
on of waters require ſomewhat leſs ; namely, that in the. 
proceeding of 200; foot forward, there ſhould be allowed 
one foot of deſcending downward, which yetin the courſe of. 
1900. miles, as Danubius, Velgha, or Indus, &c. have ſomuch.. 
or more, which will make five miles of deſcent in perpendi- 
cular account, and in the courſe of 2000. or more, as Nilus, 
Niger, and the River of the 4mazorz, have ten miles or more 
af the like deſcent. _ Bp | 

- Theſe axe not taken as rules of neceflity, as though water 
could not run without thag advantage, tor that reſpect the. 

Con- 
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conveyers of waters in theſe times content themſelves with | 


one Inch-in 600. foot, as Philander and Vitruwins obſerved, 
but is rather under a rule of commodity for expedition and 


wholſomeneſs of water f |conveyed, leſt reſting too long in 


Pipes it ſhould contract {me unwhollome condition, or elfe 
through the ſlackneſs of 1;gotion, or long cloſeneſs, or baniſh- 
ment fron the air, getins aptneſs and diſpoſition to pu- 
trifie. Alchough I ſay, Wch exceſs of advantags as in the 


Artificial conveyance of Waters the forenamed Authors re- 
quire, be not of neceffity exacted in the natural derivation of 
them, yetcertain it is, that the deſcent of Rivers being con- 


ctinually, and their courſe long, and in many places ſwift, and 
in ſome places headlong andrurious ; the differences of height 
or advantage cannot be great betwixt the ſprings of the Rivers, 
and their outlets, betwixt the-firſt riſing: out of the Earth, 
and their falling into the Sea: unto which declivity of land, 
ſeeing the deepneſs of the Sea in proportion:anſwer,as I before 
declared, and not only to thi height of che Hills : it is conclu- 


* 


-ded, that the deepnels to be 1uch' more than the Philoſophers 


commonly reputed: and a{-ough the deepnels of the Sard;- 
ian Sea, which Ariſtotle 1a 
terranean, recorded by Poſt 


45in Strebo,ta have been found 


but 1000. fathom, which is httt a mile and a fifth part, and the 
.greateſt breadth not paſt 600. miles: then ſeeing if in ſo nar- 
row a Sea it be fodeep, what may we eſteem the main Ocean 
. tobe, that. in many-places is five times fo broad, ſeeing the 


, was the deepeſt of the Me: | 


Nore, the dif. 


ference bes 
rwixt the 
ſprings of the 
Rivers, and 


'zheir falling 


Into the See 


#5 NOt-great» 


broader the Seas are, if they be intire and free from Iſlands, - 
they are anfwwerably obſerved to be the deeper. If you defire 


any furtherfſarisfaction, read the firſt part of Purchas his Pit- 
- grimage, where you may read how to find all thoſe Authors 


at large. Now becauſe he hath taken near 100. timesas much 


from me, I have made boldto borrow this from him, ſceing 
he hath ſounded fuch deep Waters for this our Ship to ſail in, 


being a Gentleman whoſe perſon Iloyed,and whoſe memory 
and vertues I will eyer honour. | 


A. wholſome, | 


Ship. 


An unvhal- 


ſome Ship. 
Howſing a 
Ship. 


Flarlnge 
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CHAP. XI. 


Proper Sea terms belonging to the good or bad conditica 
of Ships, how to f.nd. them and amend. them. 


Ship that will try, hull; and ride well at Anchor, wa 
{ \ call a wholeſome Ship. A long Ship that draws 
miich water will do all this, but if ſhe draw much water, 
and be ſhort, ſhe may Hull well; but neither, try nor ride 
well ; if ſhe draw little water and be long, ſhe may try 


* and ride well, but never Hull welt; whictr is called an un- 


wholſome Ship. The Howſing. in of a Ship is when ſhe 
is paſt the breadth of her bearing ſhe is brought in narrow 
to her upper works: it is certain this makes her wholſome 
in the Sea without rowling, becauſe the weight of her Ord- 
nance doth counterpoiſe her breadth under water, but it is 
not ſo good in a Man of War:, becauſe it taketh away a 
great deal-of-herroom,nor wilt her Tacks ever ſo well come 
aboard as if ſhe were laid out alofr,and nor Flaring, which 
i5 when ihe is a little Howling, in, neae the water, and then 
the upp2r work-doth hang over again, and is laid out broa- 
der aloft, this makes a Ship more roomy aloft for men to ule 
their arms in, but Sir Walker Rawleighs proportion, which is 
to be proportionably wrought to her other work is the beſt; 
becauſe the counterpoiſe on each fide doth make, her ſwim 


"perpendicular or traight, and conſequently fteady, which 


is the beſt. | 

Ita Ship be narrow , and her bearing either not laid ont 
enough or too low, then you muſt make” her broader and 
er bearing the higher by ripping off the Planks ewo or 


firce 
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I three ſtrakes under water, and as much above, and put o* 
3 ther Timbers upon the firit , and then put on the Pianks 
5 upon thoſe Timbers, this will make her bear a hetter Sail, 

; bur it is an hinderance to her Sailing, this is to be done wheit | 

| a Ship, is Cxank-ſidcd; and will bear no Satil,. and is called Crank #1 te. 
Furring. Note alſo, that when a Ship hath a deep Keel it Forring:. 
doth keep her from rowling. If ſhe be floaty and her Keel 


{ ſhallow,put on another Keel under the. ftrit co make it deeps+ 

x er, for it will make her hold more in the water, this we 

Þ call a. falſe. Fieel- Likewiſs if her Stem.be roo flat to make A falle Kee!, 
5 her cut water che better , and not gripe, which is when ſhe Gripe- 


q will not keep a wind well z fix another Stem before it, and 
[2 that is called a falſe Stem,  which-will make her rid more A falſe Stern. 
7 way, and bear a better Sail. Alſo the fiun..of a Ship is as Thc Run, 


7 nauch to be regarded, for.if ic be too ſhort and too full be» 

Z low, the water comes but ſlowly to the Rudder, becauſe the 

FE: force of it is broken by her breadth, and then to put a falſe : - 2 
$ Stenr-polt to lengthen her is the next remedy, bat to length» \* 
a en her is betterz for when a Ship comes off handſomely. 10 
=; by,degrees, and her Tuck doth not lie too low, which will . [ 


hinder the water from coming ſwiftly to the Rudiler, makes * 

: her ſhe cannot ſteer well, and they are called as they are, a. 

2 good run.92 a bad. When a. Ship hath loſt a piece of her & £5-9 ran. 
Keel, and that we cannot come:well to mend it, you muſt A bad Run, 


b; patch anew piece unto it,and bind it with a Stirrup,which 5 >-icrup. 

; is an. Iron comes round about it, and the Keel up tothe other 

$ ſide,of the Ship, wherets its (trongly nailed with Spikes. Hes- 

Y Aake alſo may be a defect, which is ſo much-of the Fin!l, Her Rate, % 


as by a perpendicular line the end of the Keel is from the 
£ ferting..on of the Stem , ſo much 2s is without that for- © OY 
4 ward on, and in like manner the ſetting in of her $tem- iq 70 
| Poit. Your Frenchmen gives great Rakes for wards on, which 74. 
makes her give good way, and keep a good wind, bur if the. 
have.not 2>full Bow, ſhe will pitch her Head extreamly in 
the Sea. If ſhe have bur a ſinall Rake, the is fo bluff thar che 
Seas meets her fo ſuddenly upon the PFows ſhe cannor cut 
the water much, but tie longer 4 Ship is, the fuller ſhould he 
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H-cld. 


Overſet. 
Orerthrow. 


Walt, 
W all-reared. 


Iron ſick. 


Trim. 
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her Bow, but the mean is the beſt. The Looming of a Ship 
is her proſpective, that is, as ſhe doth ſhew great or little : 
Her warer-draught is ſo many foot as ſhe goes in the water, 
buc the Ships that draw moſt water are commonly the moſt 
wholfome , bur the leaſt draught goes belt but rolls'moſt, 
and we tay a Ship doth Deeld on Starboard or Larboard, 
that is, to that fide ſhe doth lean moſt. | 
To Overſet oroverthzow a Ship, is by bearing too much 
Sail you bring her Keel upwards, or on ſhore overthrow her 
by. grounding her, ſo that {he falls upon one lide ; and we 
ſay a Ship is walt when ſhe is not Riff, and hath nor Ballaſt 
enough in her to keep her ſtiff.And Wall-reared when ſhe 


is —_— built up, after ſhe comes:to her bearing it makes her 


ill ſhapen and unſeemly, but ic gives her within much room, 
and ſhe is very wholſome ,. if her bearing be well laid ofit. 
The-Maſting of a Ship is much to be conſidered, and will 
much cauſe her to ſail well or ill, as I have related in the Ma- 


fting a Ship. Jron-fick,is when che Boles, Spikes,-or Nails 


are to 6aten with ruſt they ſtand hollow in the Planks, and fo 
makes her Leak, the. which to-prevent, they uſe to put Lead 
over all the Bolt-heads under water. Laſtly, the trimming of 
a 'Ship doth much amend or impair her failing, and fo alter 
her condition. To find her Trim, that is, how ſhe will Cl 
beſt ; is by trying her failing with another Ship, ſo many 


Glaſſes trimmed a head, and fo many a ſtern, and fo man 
-apon an evenKReel ; alfo the eaſing of her Mafts and Shrowds, 


for fome Ships will {ail much better when they are flack than 
when they are taut. 
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Conſiderations for - a Sea Captain in the choice of his Ship, 


and in placitg his Ordnance. . In giving Chale, Board- 
ing, and entring a Man of War likehinſeif, or a de- 
fending Merchant-mane #* 


N Land-ſervice we call a Man of. War a Souldier, either gow-to chuſe 2- - 
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on Foot-or Horſe, and at Sea a Ship, which if ſhe be Ship fir wo 
not, as well built, conditioned, and provided , as near make 2 Man, 


fitting ſuch an Imployment, as may be, ſhe may prove 
( either) as a Horſeman that knoweth. not how to hold his 
Reins, kgep his ſeat in his ſaddleand ſtirrups, carry his Body, 
nor how to help his Horſe with leg and ſpur in acurvet, gal. 


lop, or ſtop;-or asan excellent Horſeman thatknoweth al}, . 


this, mounted upon a Jade that will do nothing, which were 


ne mounted according:to his Experience, he would do more: - 


War. 


with that one, than half a dozen ofthe other, though as well-. .. 


provided as himſelf. But I confeſs, every Horſeman can--. 
not mount himſelf alike, neither every Seaman ſhip him- . 
ſelf as he would, I mean not for outward Ornament, which 


the better they are, the lefs-co be diſliked ; for there cannot 
be a braver ſight than a Ship in her Bravery, but of a com- 
petent ſufficiency, as the buſineſs requireth. © But were-l to 
chuſe a Ship for my ſelf, I would have her fail wgll, yet 


ftrongly built, ker Decks fluſh and flat,and fo roomy that men - 


might paſs with eaſe ; her Bow and Chaſe fo Gally like 
contrived, fhould. bear:as many Ordnance as with conve- 
niency ſhe could, for that always cometh moſtto fight, and 
fo ſtiff, ſhe ſhould bear a ſtiff Sail, and bear out her lower 


Tier in any reaſonable weather ; neither ſhould her Gun room - 


be unprovided 3 not manned like a Merchani-man, which if 
they 
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thy be double manned, that is, to have twice fomany men 
as would fail her, they chink it is too many, in regard of the 


charge, yet to ſpeak true, there are few Merchant Ships in 


the World do any way exceed'ourss And thoſe men they 
cntertain in good Voyages, have ſuch good Pay, and ſuch ac- 
quaintance one with another in ſhipping themſelves, that 
trirty-or fourty of them would trouble a Manrof War with 
three or four times their number manned wirh- Preft 'Men, 
being half of them ſcarce hale-Boulings, Yea, and many 


_ rimes a Pirat, who are commonly the beſt manned, but chey 


hght only for Wealth, not for Honour nor Revenge, except 
they be excremely conſtrained, Pur fuch a Ship as I have 
ipoken of, well manned with rather too many than too few, 
with all ſufficient Officers, Shot, Powder, Victual, and all 
their apurtenances, in my opinion, might well paſs muſter for 
a time of War, 

Now being at Sa, the Tops are feldom without one or 
other to laok out for Purchate, becauſe he tharfirſt deſcries a 
Sail, af ſhe prove Prize, is to have a good Sute of Apparel, or 
lo much Money as it fet down by order, for his Reward; as 
alſo he thar doch firſt enter a Ship, there is a certain Reward 
allowed -him: When we fe a Ship ater her courſe, and uferh 
ail the means ſhe can to fetch you up, you are the Chaſe, 
and he the Chaſer. In giving chaſe, or chafing, or to eſcape 
being chaſed, there #5 required an infinite Judgment and 
Expcricnce, tor-there is no Rule for it; but-the ſhorteſt way 
ro ictch pp your Chaſle, is the beft. It you be too Lee-ward, 
ger all your Tacks aboard, and{hape your Courſe as he doth, 
to mect himat theneareſt Angle you can;then he muſt either 
alter his Courte, and Tack as'you Tack as near the wind 
25he can lie, to keep his own till night, and thery ſtrike a 
i1lull, that you may not deſcry him by his Sails, or do his 
belt co lote you inthe dark for look how- much he falls to 
! ee ward, he falls ſo much in your way: If he be right a-head 
vi you, that 15 calied a Stern-chale, if you weather him, tor 
every man in Chaſing doth ſeek to get thee Weather, becauic 
ou cannot-board him, exegpr-you weather him, he will lavk, 
Or 
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or go large, if you gather on him that way, he will try you 
before the Vind 3 then if your Ordnance cannot reach him, 
if he can out-ſtrip you, he 1s gone. But ſuppoſe you are to 
Windward, if he clap cloſe by a wind, and there goes a- 
head-Sea, and'yours a Lee-ward Ship, if you do the Vke your 
Ship will ſo bear againſt the Sea, ſhe -will make no way ; 
therefore you muſt go a little more large, though you chaſs 
under his Lee till you can run a head. 

'Board and Board, is when two Ships lie together ſide by 
ſide, but he that knoweth how to defend himſelf, and work 
well, will fo cun his-Ship, as force'you to enter upen his 
quarter, which'is the higheſt part of the Ship, and bur the 
 Miſen Shrowds to enter by, from whence he may do yon 
mnch hurt with little - danger, except you fire him, which 
a Pirat will never do, neither ſink you, if he can chuſe, ex- 
cept. you be able to force him to defend himſelf Burt in a 
Sea-fight-we call Boarding, in Boarding where we can; 
the greateſt advantage for your Ordnance, is to board hin 
thwart the Hawſe,becauſe you may uſe all the Ordnance you 
haveon one fide, and ſhe only them in her Prow; but che 
beſt and ſafeſt boarding for entring, is on the Bow, but you 
. mult be careful to clear the Decks with burning Granadoes, 
Fire-pots, Pouches of Powder, to which give fre by a'Gun- 
powder Match, to prevent Trainsto the Powder-cheſt;which 
are long Boards joyned like a Triangle, with divers broad 
ledges on cither fide, wherein lieth as many Pebble ſtones or 
Beatch as can there lie; thoſe being fired, will make all clear 
before them. Beſides, in an extremity a man would rather 
blow up the quarter-Deck, half-Deck,Fore-caftle,or any thing, 
than be taken by him he knows a mortal Enemy; and com- 
monly there are more men loſt in entering, if the Chaſe ſtand 
to her defence, in aninſtant, than in a long Fight, board and 
board, if ſhe be provided of her cloſe Fights. I contefs, the 
charging upon Trenches, and rhe entrances of a Breach in a 
Rampire, are Attempts as deſperate as a man would think 
could be performed, but he that hath tried himſelf as of in 
the entring a reſting Ship as I have done both them and = 

I other, 


Board and 
ard. 


Boarding and 
cntring a Ship 


Powder-cheſis 
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other, he. would ſurely. confeſs there is no ſuch dangerous 
Service aſhore, as a reſolved reſolute Fight at Sea. A Ships 
cloſe Fights, are ſmall ledges of Wood laid crofs one another 
like the Grates of Iron in a Priſons window, betwixt the main 
Maſt, and the Fore-maſt, and are called Gratings, or Net= 
tings, as is ſaid, which are made of ſmall Ropes, much in like 
manner, covered with a Sail ; the which to undo, is to heave 
a Kedger, or fix a Grapling into them, tied in a Rope, but a 
Chain of Iron is better, and ſheering off will tear itin pieces, 
it the Rope and Anchor hold ; fome have uſed Sheer-hooks, 
which are Hooks like Sickles fixed in the ends of the Yards- 
arms, thatif a Ship under fail come ro board her, thoſe Sheers . 
will cut her Shrowds, and ſpoil her Tackling ; but they are 
fo ſubjc& to break their own Yards, and cut all the Ropes .. 
comes from the Top-ſails,they are out of requeſt. To conclude, 


WE &videat ſigns 1a Ship be open, preſently to board her, is the belt way to _ 


that a Chaſz 
will fight, 


take her. But if you ſee your Chaſe ſtrip himſelf into fight- 
ing Sails, that is, to put out his Colours in the Poop , his Flag 
in the Main-top, his Streamers or Pendants at the ends of 
his Yard:-arms, turl his Spret-fail, pike his Miſen, and ſling his 
Main yard, provide your {elf to fight. Now becauſe I would 
a0t be tedious in deſcribing a Fight at Sea, I have troubled 
you with this ſhort Preamble, that you may the plainker un- 
derftand it. | ED, : 


& 
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Elow to Manage a Fight at Sea, with the proper Terms in 
a Fight” largely expreſſed, and the ordering of a Navy 
at Sea, | 


'F OR this Maſter-piece of this Work, I confeſs I might 
do better to leave it to every particular mans conceir a; 
it is, or thoſe of longer | cr or more experience, yet be- 
cauſe T have ſcen many Books of the Art of War by Land, 
and never any for the Sea, ſecing all men ſo filent in this 
moſt difficult ſervice, and there are fo many young Cap- 
tains, and others that deſire to be Captains, who know very 
little, or\nothing at all to any purpoſe , for their better un- 
derſtanding I kave proceeded thus far ; now for this that fol- 
lows, what I have ſeen, done, and conceived by my ſmall 
experiencg, I refer me to their friendly conſtructions, and 
well adviſed conſiderations. 

A Sail, how bears ſhe or ſtands ſhe, to Windward or Lee- 
ward ; ſet him by the Compaſs ; he ſtands right a head, or 
on the Weather-Bow, or Lee Bow, let flie your colours if you 
have a confore, elſe not. Out with all your Sails, a ſtead 
man to the helm, fit cloſe to keep her ſteady,give him chaſe 
or fetch him up ; he holds his own, no, we-gather on him. 
Captain, out-goes his Flag and Pendants, alſo his 'walte 
Clothes and Top-armings; which is a long red Cloth a- 
bout three quarters of a yard broad, edged on each ſide with 
Calico or white Linnen' Cloth, that goeth round about the 
Ship on the out-ſides of all her upper works fore and aft, and 
before the Cubbridge heads, alſo about the fore and main 
Tops, as well for the countenance and grace of the Ship, as 
-to cover the men from _— feen, he tarles and flings his 

12 main 


Many Book; 
of the Art of 
War for the 
Land,none fer 
the See. 


To give chaſe, 


Waſte Clothes. 
Top-armings; 
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Main-yard,in goes. his Spret-fail. Thus they uſe to ſtrip them= 


Fighting Sails, ſelves into their ſhozt Sails, or Fighting Sails, which is. 
To hale a Ship. only. the Fore tail, the Main and Fore top Sails, becauſe the 


How to begin 


2 Fight, 


How to fling 3 
man overs 


re{t ſhould not be fired nor-ſpoiled 3 beſides they would be 
troubleſome to handle, hinder our, ſights and the uſing our 
Armes ; he makes ready his cloſe Fights fore and aft, 
Maſter,how ſtands the Chaſe ? Right on head I ſay ; Well 
welhallreach him by and by ; What's all ready? Yea, yea, 
every man to his Charge, dowle yaur Top-ſail to falure him 
for the Sea, hale him with a noiſe of Trumpets: Whence is 
your Ship ?:Of Spain : Whence is yours ? Of Emgland : Are 
you a Merchant, ora, Man of War? We, are of the Sea. He 
waves us to Leeward. with his drawn Sword, calls amain for 
the King of Spain, and ſprings his Loufe, give him a Chaſe- 
piece with your Broad-fide, and run a good berth a head of 
him ; Done, done. We have the wind.of him, and he tacks 
about, Tack you about. a}ſo, and keep your Loufe, be yare 
at the helm, edg in with him, give him a volley of ſmall ſhot, 
alſo your Prow and Broad-ſide as before , and keep your 
Loute ; . He pays us ſhot for ſhot 3 Well, we ſhall requite 
him What are you ready again ? Yea, yea. Try him once 
more, as before : Done, dane: Keep your Loufe, and load 
our Ordnance again: Is all ready ?_Yea, yea; edg in with 
him again, begin with your Bow-pieces, proceed with your 
Broad-ſide, and let her fall off with the wind, to. give her 
alſo your full Chaſe, your Weather-Broadſide, and bring her 
round that the Stern.may alfo diſcharge , and your Tacks 
cloſe aboard again : Done, done, the wind veers, the Sea 
goes too. high to board her, and we are ſhot through and 
through, and between wind and water. 'Try the Pump, bear 
up the Helm ; Maſter, let us, breath and refreſh a little, and 
ſling a man over-board to ſtep the Leaks ; that is,to trufs him 
vp about the midgle.in a. piece of. Canvas, and arope to keep 
him from ſinking, and his arms at liberty, with a Malet in the 
one hand, and a Plug lapped in Okum, and welFTarred in a 
Tarpawling-clout in the other, which he will quickly beatin- 
to the hole or holes the Bullets. made. 3 What cheer Mates 2 


is- 
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is-all well ? All well, all well, all well ; Then make read» to 
bear up with him again, and withal your great and {mall 
ſhot charge him, and in the finoke board him thwart che 
Hawſe, on the Bow, mid-Ships, or rather than fail, on his 


Quarter, or make faſt your Graplings it you can to. his cloſe 


Fights and ſhear off, Captain, we are fawl on each other, 
and the Ship is on fire,-cut any thing to get clear; and ſmo- 
ther the fire with wet Clothes.. In ſuch a caſe they will prez 
{ently be ſuch friends, asto help one the other rr oh can to 
zet clear, leſt thy bach ſhould burn toggther and ſink ; and 
If they be generous, the fire quenched, drink kindly. one. to 
another ; heave their Cans over-board , and then begin a- 
ain as before. - 

Welt, Maſter, the day is ſpent, the night draws on, let 
vs conſule. Chirurgion, look to the wounded, and wind up 
the ſlain, with each a weight or Bullet at their Heads and 
Feet to make them fink, and give them three Guns for their 
Funerals. 
| their Names: Watch,be vigilant to keep your berth to wind= 
ward that we loſe him not in the night : Gunners, ſpunge 
your Ordnance ; Souldiers, ſcowre.your Pieces : Carpenters, 
about your Leaks; Boatſwain and the reſt, repair the Sails 
and Shrowds ; and Cook,you obſerve your directions againſt 
the Morning watch : Boy, Holla Maſter, Holla, is the Ket- 
tle boiled ? Yea, yea : Boat{wain, call up the men to Prayer 
and Break-taſt, 

Boy,fetch my. Cellar of Pottels,a Health to you all fore and 
aft,courage my hearts for a, freſh Charge 3 Gunners,beat open 
the Ports, and out with your lower Tire, and bring me from 
the Weather ſide to the Lee, ſo many Pieces as. we have Ports 
to. bear upon him. Maſter, lay him aboard Loute tor Loute ; 
Mil-ſhips men, ſee the Tops and Yards well Manned, with 
Stones, Fire-pots, and Braſs-bails, to throw amongſt them, 
before weenter, or if we be put off, charge them with. all 
your great and ſmall {Eot,in the {tnoke let us enter them inthe 
Shrowds, and every Squadron at his beit advantage; fo jound 
Yrums and Trumpets, and S:. George tor Fngland, 


They 


Swabber, make clean the Ship ; Purſer record. 


A confulcation 
and dire&on. 
in a Sea- fight, 
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Flicy lang gut a Flag of Truce, hale him a main abaſe,or 
take in hs Flag, ftrike their Sails and come aboard with their 
Gapiain, Purſer and Gunner, with their Commiſion, Coe- 
ker, or Bills of Loading. Out goes the Boer, they are lan- 
ched 10m the Ship-fice, entertain them with a general cry, 
God lave the Caprein and all the Company, with the Trum- 
pets ſounding, examine them in particular, and then con- 
clude your cundizions, with feaſting, freedom, or puniſh- 
ment, as you find occation ; but always have as much care 
© their Wounded as your own, and it there be either young 
Women or Aged-men, uſe them nobly, which is ever the na- 
tie af a generaus dilpofition. 'To conclude, if you ſurprize 
lim, or emer pertorce, you may ftow the men, rifle, pi 
lage, or ſack, and cry a Prize. 

To call a Council of War in a Fleet : There is your Coun- 
cil of War to manage all buſinefles of import, and the Com- 
mon Council tor matters of {mall moment,when they would 
have 4 mecting, where the Admiral doth appoint it ; if in 
he Admiral , they hang but a Flag in the main-Shrowds 5 
i in the Vice Admiral, in the Fore-ſhrowds ; if in the Rear- 
Admiral, tnthe Miſen ; If there be wany Squadrons, the Ad- 
wiral of each Squadron upon fundry occations doth carry 
in their main-'Vops, Flags of ſundry Colours, or elfe they 
uG Jiltiuguithed by feveral Pendants from the Yard-arms ; 
evcry uight or morning they are to come under the” Lee of 
tc Admiral to falure him and know his pleaſure, bur no 
\imiral of any Squadron is to bear is Flag in the main 
op, in the prefence of the Admiral-General , excepr the 

k11iral Come aboard of him to Councy, to Dinner, or Col- 
\ation, and ſo any Ship elfe where he fo refideth during char 
UNC, $00 WCAT his btag in the main Top. They ufe-to mar- 
ial or order thole Squadrons in ranks-like Manaples, which 
; four ſquare, it the Wind and Sea permits, a good berth 
diftance irom cach other, that they becaim not ane an- 
ther, nor come not foul of cach other; the General com- 
mouly wn the midit, his Vice Acmiral in the front, and tits 
eur Avniral in the Reer ; or otherwile like a hait Moon, 
wiuch 


? 


T be Sea-mans Grammar. 


which is two Squadrons like two Triangles for the two Horns, 
and ſo the reſt of the Squadrons behind each other a good 


diſtance, and the General in the midſt of the half Circle, trom 


whence he ſeeth all his Fleet, and ſendeth his dire&ions, as he 
finds occaſion to whom he pleaſeth. | 

Now between two Navies they uſe often, eſpecially ina Har- 
bour or Road where they are at Anclior, to fill old Barks with 
Pitch, Tarr, Train-oyl, Lynſeed-oyl, Brimſtone, Rozin, Reeds, 
with dry Wood, and ſuch Combultible things, ſometimes they 
link three or four together in the night, and put them adrift as 
they find occaſion. To paſs a Fort ſome will make both Ships 
and Sails all black, butit the Fort keep but a fire on the other 
ſide,and all the pieces point blank with the fire, if they diſcharge 
what is betwixt them and the fire,the ſhot will hit, if the Rule be 
truly obſerved ; for when a Shipis betwixt the fire and you ſhe 


doth keep you from ſeeing it till ſhe be paſt it:To concludethere is 
as many ſtratagems,advantages,and inventions to be uſed as you 
find occaſions,and therefore experience muſt be the beſt Tutor. 


— — 


— 
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How they divide their ſhares in a man of War, what Books and . 


Taſtruments are fit for a Sea-man, with divers advertiſe- 
ments for Sea men, and the uſe of the Petty Tally. 


"File Ship hath one third part.The Vidualler the other third. 
The other third part is for the Company, and this is {ub- 


divided thus in ſhares. _ — PIR 
The Captain hath— 10 ————c—-—I ſome but 9 

The Lieutenant 9g——0or ashe agreeth with the Captain. 

The Maſter — — &—— ——[In ſome but 7 

The Mates — Jo ———_— — '2 
The Chyrurgion —— 61 ————— 2 

The Gunner —_ (fm — — — 

The Boathwain —— co ———— — 


m—_—_ 


The Carpenter ==—— - 
The Trompeter =——= 6 —— cmmnmnm nn nm Sper 


- >: The 
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The 4 quarter Maſters: 5——a piece, or-—————— 
The Cooper-———5 — 
The Chyrurgions Mates -———— —— ——— —-— 
The Gunners Mate—— 5 .—— — 
The Carpenters Mate-- 5 — =_—an_ —————_ ————in—— norman 4, 
The Corporal - 7 Sm mT 
The quarter Gunners- 4-— ——— — ————— 
The Trumpeters Mates 3. ——— mm —mmmemmmm_ — 
The Steward--- fe mr tt tr ern ern ern 
The Cook one —— mee nn ener ererrnnn ng I 
The Coxfwain- —4——— : 
The Swabber 4- 3 


In Eng/jh Ships they ſeldom uſe any Marſhal, whoſe ſhares 
amongſt the French is equal with the Boatſwains, all the reſt of 
the Younkers, or Fore-maſt-men according to their deſerts,ſfome 
three, ſome two and a half,ſome one and a half,and the Boysone, 
which is a ſingle ſhare, or one anda half, or as they do deſerve. 

Now the Maſter, or his right hand Mate, the Gunner, Boat- 
ſwain, and four Quarter Maſters do make the ſhares, not the 
Captain who hath only this priviledge,to take away half a ſhare, 
or a whole ſhare at moſt, to give from one to another as he beft 
pleaſeth. | | 

For to learn to obſerve the Altitude, Latitude, Longitude, 
Amplitude, the Variation of the Compaſs, the Suns Azimuth 
and Almicanter, to ſhift the Sun and Moon, and know the. 
Tides, your Rombs, prick your Card, fay your Compaks, get 
ſome of theſe Books, but practice is the beſt. 

Maſter Wrights Errors of Navigation. 
Maſter Taps Sea-mans Kalendar. 

The Art of Navigation. 

The Sea Regiment. 

The Sea-mans Secret: 

Maſter Gunters Works. 

The Sea-mans Glaſs for the Scale. 

The New Attractive for Variation. 

Maſter 7/ight for uſe of the Globe: 

Maſter Hewes for the ſame. 
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Tnftruments fitting for a Sea-man, 


Compaſies ſo many Pair and Sorts as you will,an Afrelabe 
Quadrant , 4 Croſs-Htaff a Back ſtaff, an Aftrealabe, 4 Notturnal, 
A young Gentleman that defires command at Sea 
to conſider the condition of his Ship , Vietuals, and Com. 
pany,nor muſt there bemore Learners than Sailers,how lightly 


6&5 


| 


\ 


ought well Advertiſe- 
ments for 


young Com- 
manders, Cap» 


oever many eſteem Sailers,for all the work to ſave Ship,Gaods tains,and other 
and lives muſt lie upon them, eſpecially in foul weather,then Officers. 


their labour, hazard, wet and cold is fo incredible I cannot 
expreſs it, It is not then the number of them. that here can 
fay at home, what I cannot do can quickly learn, and what 
a great matter it-is to Sail a Ship, or go to Sea; ſurely thoſe 
for fome time will do more trouble than good, I confeſs it 
is moſt neceſlary ſuch ſhould go,but not too many in one Ship, 
for if the labour of threeſcore ſhould lie upon thirty, (as many 


times it doth) they are ſo over-charged with labour, bruiſes, 


and over-ſtraining themſelves they fall Sick of one diſeaſe or 0+ 
. ther, for there is no dalying nor excuſes with Storms,Guſts , 
Over-grown Seas, and Lee-ſhores, and when their viduals is 
putrified it endangers all : Men of all other profeflions in Light- 
ning , Thunder , Storms and Tempeſts,with Rain and Snow, 
may ſhelter themſelves in dry houſes by good fires, but thoſe 
are the chief times Seamen muſt ſtand' to their Tackling, and 
attend with all diligence their greateſt labour upon the Decks. 
Many ſuppoſe any thing is good enough to ſerve men at 
Sea, and yet nothing ſufficient for them aſhore , either for 
their healths , for their eaſe, or eſtate; A Commander 
at Sea ſhould do well to think the contrary, and provide for 
himſelf and company in like manner; alfo ſeriouſly to confi» 
der what will be his charge to furniſh himſelf at Sea with Bed- 
ding, Linnen, Arms, and Apparel, how to keep his Table a- 
board,and hisexpences on ſhore,and provide his Petty-Tallp, 
which is a competent proportionſaccording to your number)of 
theſe particulars following. _ | 
Fine wheat flc ver cloſe and well packed, Rice, Currants, Su- 
wy gar; 


{7 


[ 


The Petty- 
Tally, 
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rar, Prunes, Cynamon, Ginger, Pepper, Cloves, green-Ginger ,O:], 
Butier, Helland-Cheeſe, gr qld Cheeſe, -Wine fvinegar Canary Sack, 
Braid, the bstt Wines, the beſt Water, the juyce of Limmons 
for che {c-rvy, whice-Bisker, Oatmeal, Gammons of Bacon,dry- 
ed Neajs (ongues , Beef packed up inVineger , Legs of Mutton, 
minced and itewed, and cloſe packed up, with tried Sewer or 
Butter in earthen pots. "To entertain Strangers, Marmalade , 
Suckets, clmonds, Comfits and luch like, 

Some it may be will tay 1 would have men rather to feaſt 
than fight ; But I ſay the want of thoſe neceilaries occaſions 
the lois of cnore men than inany Engliſh Fleet hath been ſlain 
fiage 838, For when a man is ill, or at the point of death, I 
would know whether a diſh of buttered Rice with a little Cy- 
NA108, Ginger, and Sugar, a little minced meet, or roſt Beef, 
a tew itew'd Prunes., a race of green Gimger , a Flapjack, a 
Can of tiejh water brewed with a little Cynamon, and Sugar, 
be not better than a little Poor Fohn, or Salt Fiſh with Oil and 
Aluſtard, or Bisket, Butter, Cheeſe, or Oatmeal-pottage on Fiſh- 
days, or on Fleſh days Salt. Beef, Pork and Peaſe with fix ſhil-. 
lings beer,this is your ordinary. Ships allowance, and good for 
them thac are well if wellconditioned which is not always,as 
Seamen cau(too well)witne(s.Andafter a ftorm,when poor men 
are all wet,and ſome have not fo much as acloth toſhiftthem, 
ſhaking with cold,tew of thoſe but will tell you, alittle Sack or 


Brandy is much better to - keep them in health, than alictle ' 


{mall Beer or cold water although it be ſweet. Now that e-- 
very.one ſhould provide things for himſelf, few of them have 
either that providence or means,and there is neither Ale-houſe 
Tavern, nor Inn to burn a Faggot in, neither Grocer, Poul- 
terer, Apothecary, nor Butchers:Shop, and therefore the uſe 
of this Pecty Tally is necetlary,and thus to be employed as there 
is occaſion, 'T'o emertain Strangers, as they are. in quality 
zvery Commander ſhould ſhew himſclt as like himſelf ashecan, 
a5 well for the credit ot the Ship,and hisSetters forth as himlelt; 
but in that herein every one may moderatethemſlelves accord- 
"8 to their own plealures, thereforel leave it totheir own 
Jucretions, and.this briet Diſcourſe,and my {elfto their friend 
ly. conttruction, ani good oDiRIONn. | CHAP. 


® 
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CHAP. XV. 


An Alphabetical Table of the Names of ' all the Parts 
or Members of a Ship, aud its Appurtenances, with 
the, Number of the Page in which the Teri (or 
Word) here forwd, is Explained at Large. 


A \aY | Pape, 
| J Page. Bolts, vi 1 
gs ; TT [ x | 
#7 7" RUS ag - xmi_ 
| Forelock : | 
=— Fend j 4 
Itwve - 3 
| Bowe, broad-Bowe narrow- 
wy ; n , or "Shear Anchor, ſtream "ak Beake-head ' . 
| .. Anchors, F/Þ9,,S. 3 Block; Fiſh-block II 
WI "Bow Anchor EY PET tt Bulke, Bulks head I'E 
N= &12h keep yourloc | 37 [grace T 
I TD wy | Bictacle II, 12 
Fg) B Sy - | Barnacles T3 
EY } Broniing, or Breaming +, 
4 | Blocks , double-Blocks, wide 
4} Pullies I9 
51 Blockeſnap 29 
4 | Brales 22 
4 | Braces 23 
5.1 Bolings, Boling-bridles,the Bo- 
"Bend vide Wale 6] lins,check the Bowlings,2 3 


2 Bent 


Bene 23 
Foule 34 
Bonnet 24 
Boat, a Long- bode. 26 
Bails 26 
Bail or Free 
Boar, Trim-Boat, Wind-Boat, 

Hold water, Forbear 27 


Bight, Bicter, Bicters End go [Cap 


Breſtfaſt 30 
Poye, or Boyes , Can-Boyes 


37 
Bonnet 31 
Ballaſt, to trench Ballaſt 32 


Boatfwain and his Mate 35 | 
Bear, Bear in, Bear off,Bear| 


up. 44G 


Breeze 46 


Boarding 57|C 


E 


Nadlo: 


Carling, Carling Knew ( © 


Commings 
Capſtain, Bars 
Jear Capſtain 
Crab 
Clamps 
Culvertail 
Combe Io 
Croſpiece TO 
Cat I1 
Cubbridge head 2 
Counter,upper and lower 11 
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Cabin, great Cabin I! 
Compaſs, Dark Compaſs 11 

Variation Compaſs 12 
Cats hales I2 
Calking, Calking-Irons +85 


27 Careene 13 


Cotes 16 
Cheeks 16 


&or dage,vide Rigging - 18 
Coll ller ho 

tg IR 
Cock - Ma 
Chain, .. Les 


Courſe 
Clew of a Sail - | 
Co Ca 
ing Coins Mp 


| oncomd 3s 
Chirurgeon, and his Mate. 34 \ 
Cap-Merchant 34 
Carpenter and his Mate 34 


Corporal 


EN 
7 . ; 
WY : 


End, Bend Val bend & GE, ; 
iy” © 08 | $5 gi 5. > th 1 


I <8 - x. 

. oe, $ Mat : * Mage 30] 

SR EY I II” n 

Courſe, mai £4 Oo 
G L 


LHR. 
"© 
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2 36 |Feather,Cuta Feather- ro 
Coxtwain and his Mate. 36| Free or Bail 27 


r and his Mate 


Cook and his Mate 


X 
If-Deck , quarters| 


: 


Fenders 30 
Flown 39 
oy 1-0 39 
Founder, Foundering. 40 
Floods 47 
G 
Arbord ; 
Gallery T) 
Gudgions Iz 
Gun, Gun-Room 12 
Graveing 13 
Guy | 29 
Garnet, Clew-Garnet 22 
Goaring 22 
Gang do: 27 
Gert | 30 
Grateings 32 
Goring of a Sail - 32 
Gear 37 
Gunner and his Mate 34 
Gooſe-wing 4I 
G 46 
Gale, a freſh Gale, a-Loom- 
| Gale - 46 
H 
; | © hm 
2 Foot 3 
Howle $. 
2 | Hull 198 
.3|Hatches, Scuttle Hatch- #7 
9 | Hanks 


IO 
; . Hounds 


$! tiounds 
E Hawlſer 
Harpings, Cat-Harpings 
F Halyares 
1 Horle 
| Head-lines 
| Hooke-loof-Hook 
| Hitch 
| Hull 
7 Hullocks 
F' Hold cf 
| | Hericano 
[\ I 
Fl, wm—_ 
|; | K 
'S 
| Fel 
\Þf j Keelſon' 
; k neces 
V Knight , fore-Knight , main- 
At Knight 
Knevels 
knettels 


Kedgers,and Kedging 
Keckle 


L 


Imber 
Loop, Loopholes 
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29 
20 
20 
21 
ZI 


24 


Ladder , Entering-Ladder ,, 

| Gallery-Ladder, Boltſprit- 
| * Ladder 9 
Loofe 9 
' Lockers Iz 
Lannier 18 
Lines, head+Lines 2T 


30{ Furling Lines,SmiteingLine 


I” 


P 


Knot, a Wall Knot, a boling 
' Knot, alheep- ſhank Knot 


' 40 | Bunt Lines,Clew Limes,2z _ | 
41 | LeechLine 23 L 
44 | KnaveLine 24 | BE 
47 | Lee-Fangs #3 a: 


Leech of a Sail 
Lifts, Top the Laſs 
Leggs ; 
Latchets Cp 
Laſhing "=, 
ELyar eo I 
 Lixutenant >. mpg.» 


[te Dipteotine wine 25 
Ctr] nf nad, 6” 
ang, Land to cnaibg. 10. 
lay a Land, Good Land 
all,” I Land fall —_ 


25 Land" het, to we" a Land, 
29] tomakea Land © Fg > 
39jLand laned” © © *_ 

(Lead. * Me | 4% 

2 Ould 3 


Maſted, over Maſted , Taunt 
Maſted , under-Maſted, a 


made-Maſt, or Arm-Maſt, 

Maſt: ſteps ; ſpend a Maſt, 
ſpring a Maſt 40 
Martnets 23 
Make Marling-ſpik = 
, ne-Ipike "25 
Mena his Mate 34 
.” Marſhall 354 
Moar , Moar croſſe , Moar| 
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47]P 


a 


Fo ealovgft Moar Proyilo 45 
1 | < Ails, Treenails | 4 
; : EDS + 9 
: 37 
$9. i 
5 
13 
42] 
| 44] 
os hi 46|R 

Þ 
2YLanks five 4 
Ports F 
Paul 8 


Pump, brak-Pump,Can-Pump 


Chain-Pump, Bar Pump, z\ 


Suck Pump,Bare Pump 9 
Prow T0 
Paying I3 
Parſling 13. 
Partners 16 
Pillow I6 
Puttocks I9 
Parrels 20 
Parbunkle 2T 
Puddings - A 4 
P anch ” 2 4 
Pilot 24 
Purſer 34 
Port * 5 

Predy 37 
Pike 77 
Paſarada. . 42 
-Powder-Cheſt - o* - 
Q 
® iikricen | 6 
Quarter-Maſlter . - 35 
Quoynes 64. 
Rs 2 
Rung-heads 
3, 20 
> XJ 
Rake 4 
| Riders 5 

Ramfhead - 
Rowle I2 
Rudder, Rudder-Ir ons: T2 

Room, Bread-Room, Codck- 

Room _ 


Rugging 


Rigging, well Rigged, over 
Rigged 18 
Runnings 1912 

| Ratlings | 
Ropes, Breſt- Rope, OE Tl 
Rope 20 
Bolt-Ropes 4-588 


Entering Rope , Bucket- 
Rope, Bolt-Ropes , Port 


Ropes, Jear-Ropes » Pre» 

venter-Rope, Top-Rope 27 

Keel-Ropes, Rudder Rope, 

Cat-Rope, Boy-Rope Boat» 
- Rope, Cheft-Rope 28} 
Robins 21 
Reeve, and Reeveing 23 
Routing 31 
Rowling 40 
Round in, Rouge aft 42] 
Reach IP 
Road 
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Sleepers 2 

pars z 

Mt: indle #2 Th + 
upper,>ku rs 9 

4 Fai 1.9 a 

Stearage : : 


Shiver I9 
Shrowds,” Taut the Stiroads, 
Eaſe the Shrouds  '* 19 


{Sling or Slings "Ir 
| Sheats _—_— 
Sinner, | = Py 
Sealing © EEE. 
Seaſen EIT oY 2 5 ; 
Sar Ve, OT Ser vice ES 
Spunyarn 25. 
AP ceingRoom: Splice, | 


Ride , Ride a great Roa. Shearing 
Ride a ſtreſſe ,” Ride be- | Swifty 
tween Wind andTige,Ride|Ste: 


thwart Tide, Ride a Pike, |S 


Ride Croſle 44,45 Nach : PN pe SF 


Rut oi the Sea 47 
Roaring of the Sea 37 
Rough Sea «47-| .oalant Sail 
| | LingSails, Miſen and Mi- 
S ſen Top-Sail, Spret, and 
Sprit-ſail, Top-Sail, Drift- 
Tocks z-F- Ih Netting: Sail 3I 
Stem _. 2 | Head Sails , aſter-Sails-32 
Stern 2, 12 |Stantions 32 
Sweep 3 {Seam, Monk-Seam, Round- 
Skarfing, or Skaried 3 | Seam 32 


Stowage 


Stowage 33 | Travas T2 
Shoot 33 | Tiller I2 
Steward 35 | Tarpawling [6,26 
Swabber 36 | Trees, Crbile Trees, Tie(El 
Sailers 36 | Trees | 16 
Steep 'Tubs 37 | Waiſt Trees, Roufe Trees 32 
Steering 37 | Truck 17 
Starboard 37 | Tackle | 20 
Steady * 37 | Ties 2x 
Sheat or Courſe - 39 | Tackes 22 
Spoon 49 | Thoughts 26 
Sea, a head Sea 41 | Thowles - 26 
Surges - | 44 | Tire of Ordnance, as the x, 
Sew, Sewed 45 2 and 3 Tire 32 
Spout 46 | a half Tire 32 
Storm . . 46 | Trumpeter 35 
Sea, a Rough Sea, an over- | Tally 38 

grown Sea ...47 4 Try 40 
Surges +... . 47 | Trough © 06 
Ship : A wholſome Ship, an | Tempeſt 


unwholſome Ship , How- 
ſing a Ship, Flaring, Crank- 


fided, Furring, falſe Keel, | - 


Gripe,falſe. Stern, the Run, 
a good Run, a bad Run ,/ 
a Stirup , her Rake, her 
Loome , Heel'd , overlſet, 
Overthrqw*, Walt, Wall | 


TCATr ed,lron ſick, Trim | 5 22, . 
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gn 6 
Tide, Tide of Ebbe, Tie 


|, ofFlood,a Windward Tide 


a Leeward Tide, Tide o- 
ver, Tide gate, Tide, and 


'* half Tide 47 

* Eddy Tide 43 

Top Armings , $9 
Iol 


a 
| Vea, Vea, Vea, Vea 
2 


Veer, or the wind Veers 


Under-theSea | 49 


$35 54] * 
x 
Imber,Riſeing Timber 3 
Trunnions 4 
Tuck 4 
Tranſome 4 


L | Wood 


73 
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, Water, dead-Water , Eddy 


wW | Water, 42 
Foul Water 44. 
Ooding 4| Water born, Water Line, 
_ Wale, Chain-Wale Water ſhot 4F\ 
Gun Wale 6 | Wirlwind 46 
Whelps , Waſt-cloaths F9: 
Windas 
Waſt, Waſt-boares., Wat - 
Trees 
Whipſtaffe I . Arns, Rope-Yarns 24. 
War no more 37 Younkers 36 
Weather Coyle 40 | Yare 17 
CHAP. XVI. 


Another Alphabetical Table, Explaining all the Princi- 
| —drs erms uſed in work of a Ship in all Windes and 
eaters. 


A 


A FT or Abaft, fromwerd the: -—, wobybg Ship; or 
toward the. Stet, , as. The Maſs hangs aft, thats to- 
Wards the Stern. 

How chear ye fore and aft, that is, haw AD Ii 
Company. 

Amain, a Word uſed by a Man ofWarto his-Encmy,. Cand 
Ggnifies, 2eld. 

Srrike Amain, thats, Fawer your Top-fails, 

The Anchor is a peek, that ſignifies the Hine; is right under- 
the Hawſe (os bole) tlirough which the Cable belonging. to 
the Anchor runs out... 

The Anchor. is a Cock: belt, that is, hangs up and downby 
the. Ships fi ſides. Th 
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The Anchor is foul, that is.the Cable is got about the Fluke. 
An Awning, A Sail or the like, ſupported like a Canopy 


over the Deck, to prevent the ſcorching heat of the Sun in 


hot Climatses. 
| B 


To bak, tolade Waterout of the Ships Hold with Buckets, 
or the like. : 

Trench the Ballaſt, divide or ſeparate its 

= Ballaft ſhoots, thats, runs over from one {ſide to the 
Otner. ; | 

To bear with the Land, &c. To ſail towards it» 

To bear in, that is, to fail before or with a Wind intoa 
Harbour or Channel. 

A Piece of Ordnance doth come to bear, that is, lies right with 
the Mark. 


| Bear up, a termuſed in contng the Ship,when they would * - 


have her fail more before the Wind. | 

Bear "7 round, put her right before the Wind. 

To Be 4, to make faſt any running Rope. 

To Bend a Cable, is to make it faſt. 

A Birth, a convenient ſpace to moor a Ship in. 

A Bight, any part of a Rope between the ends. 

The Bilge, the breadth of the place the Ship reſts on when 
ſhe is a ground. | 

" The Ship is bilged, that is, has ſtruck off ſome of her Tim- 
ber on a Rock or Anchor, and ſprings a Leak. 
| A Bittake, that whereon the Compaſs ſtands. 

A Bitter, a turn of a Cable about the Bits. 

The Bits, two Main-fquare pieces of Timber, to which the 
Cables are faſtned when the Ship rides at Anchor. 

A Bonnet, an Addition to another fail, when they faſten it 
on, they fay, Lace on the Bonnet 3 and when they take it off, 
Shake f the Bonner, it 1s very rarely faſten'd to any other than 
the Mizon, Main, Fore-fail, and Sprit-fail, thoſe Sails 
are called Courſes, as Main-courſe and Bonnet, not Main-fail 
and Bonnet, q j 

2 


| 
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A Room, a long Pole uſed to ſpread out the Clew of the 
Studding-ſail, &c. 

Beard and Board, a termufed when two Shipsgome ſonear 
as to touch one another. 

To go aboard, to go into a Ship, 

To make a board, or board it up, is to turn to Windward. 

To break Bulk, to open the Hold ,and take out goods thence. 


C 


Careening, 1s bringing a Ship to lye down on one ſide while 
they trim and caulk che other. | 

Caulking, is driving of Ockham, Span-hair , and the like 
into all the ſeams of the Ship, to keep out Water. 

To Chaſe,” is to purſue another Ship, and the Ship ſo purſi- 
ed is called the Chaſe, | 

To Cond or Cun, is to direct or guide, and to cun @ Ship is 
to direct the Perſon at Helm how to ſteer her : If the Shipgo 
before the Wind, then he who cunsthe Ship uſes theſe terms to 
him at Helm, Starboard, Larboard, Port , Helm a Mid- 
ſhips. Starboard, is to put the Helm to. the Starboard , 
( or right ) ſide, to, make the Ship go to the Lar- 
beard (or left; ) for the Ship always fails contrary to the 
Helm. In keeping the Ship near the Wind, theſe terms are 
uſed, Loof, Keep your Loof, Fall not off, Veer no more, keep her 
to, touch the Wind, have a care of the Lee-latch, To make her 
go more large, they lay, Eaſe the Helm, no near, bear up. To 
keep her upon the ſame Pont, they ule, Steddy, or as you go, 
and the like. The Ship. goes Lasking, Quartering, Veermg, or 
Large; are terms of the ſame ſignification, viz. that ſhe nei- 
ther goes by a Wind. nor before the wind, but betwixt both, 

The Courſe, is that Point of the Compaſs on which the Ship 
fails : Alſo the Sailsare called Courſes. 

Cut the Sail, that is, unfurl it, and letit fall down. 4 {az} 
is wellcut, that is, well faſhioned. 


— — 
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D 


Dead-water, the Eddy-water at. the Stern of the Ship, 
wp Diſembogue, is to go out of the Mouth or Strait of 'a 
ulph. _ | 
To diſpart, is to find out the. Difference of Diameters of 
Metals betwixt the breech and mouth of a Piece of Ordnance. 
The Deck is fluſh fore and aft, that is, is laid from ſtem to 
ſtern without any falls or riſings. 


E 


End for End, a Term uſed when a Rope runs all out of the 
Block, ſo that it is unreeved; as when a Cable (or Hawſer ) 
runs all out at the Hawſe, we ſay, the Cable at the Hawſe is 
run out End for End. | 


A Fathom, a Meaſure containing ſix Feet. 

A Fack, is one Circle of any Rope or Cable quoiFd up- 
round. | 

To farthel (or furl) a Sail, is to wrap it up cloſe together, 
and bind it with lictle ſtrings called Caskers, faſt to the Yard. 

Tofiſh a Maſt, or Yard,is to faſten a piece of Timber or Plank 
to the Maſt or Yard to ſtrengthen it, which Plank is called 
a Fiſh. 1 
To lower or ſtrike the Flag, is topull it down upon the Cap, 
a in Fight is a token of' yielding ; but otherwiſe of great 
relped, | 

To heave out the Flag, is to wrap it about the Staff. 

Free the Boat, or Ship, is to bale or pump the water out. 


G 
The Ships Gage, is ſo many Foot as ſhe. ſinks in the Water 


er (to ſpeak now like a Sca-man) ſo many Foot of Water as 
ſhe draws, - L 3 Weather 
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Weather Gage, is when one Ship has the Wind (or is to wea- 
ther) of another. | 

A loom Gale, a little Wind. 

One Ship gales away from another. In fair weather when 
there is but litele Wind that Ship which hath moſt Wind and 
fails faſteſt is ſaid, to gale away from the other. 

To greave a Ship, 1s to bring herto lyedry a ground, to 
burn off her old filth. | 

The Ship gripes, that is, turns her Head to the Wind more 
than ſhe thould. = | : 


To Hale, is the ſame asto pull 
To over Hale, is when a Rope is haked too ſtiff;to hale it the 
contrary way, thereby to make it more ſlack. , 
To hail a Ship, is to callto her Company toknow whither 
they are bound, ec. and is done after this manner, H#a the 
Ship! or only Ha! To which they anſwer He. Alfo to fa- | 
lute another Ship with Trumpets or the like, is called Hailing. ; 
Freſh the Hawfe, a term uſed when that part of the Cable 
that lies in the Hawfſe is fretted orchafed, and they would 
have more Cable veered out, that another part of it may reft 
in the Hawke, When two Cables that come through two 


F feveral Hawrſes are twifted, the untwiſting themis called clear- 1 
| ing the Hawfe, Thwart the Hawſe, and rides the Haw ſe, 
are terms uſed when a Ship hes thwart or crofs, or with her 1 


Stern juſt before, another Ships Hawſe. Note, That the Hawes 
arethe great Holes under the Head ofthe Ship,through which 
the Cables run when ſhe Hes at Anchor. 

The Ship- heels, that is, inclines more to one fide than the o- 
ther, as fhe heels ro Starboard, that is, turns up her Larboard- 
ide to he down on the Starboard. 

To Hitch, is to catch hold. 

The Hold of a Ship, is that part betwixt the Keelfon andthe 
lower Deck, where all Goods, Stores, and Vidctuals do lie. 
Rummidge the Hold, is uicd for removing or clearing the Goods 
and things inthe Hole. Stowing the Hold, is when they rake 
goods into the Hold, Ip To 

A 


> 
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To Hhife, is to hale or lift up, as Hoiſe the water in, Hoiſe up 
the Yards. | 
Hulling, when a Ship is at Sea, and takes in all her Sails , 
ſhe is faid to Full. - 

Ron, L 

The Ship Labours, that is, rowls and tumbles mnch. 

Land fall, is a term ufed, when we expect to ſee Land; 
as we had a good Land fall, that is madeLand (or faw Land,): 
according to our Reckoning. 

Land-locked, is when the Land hes round about us, fo that 
no point is open to the Sea. - 

Land-io, A: Ship is ſaid to lie Land-to, when ſhe is at fo. 
great a diftance as only juſt todrfcern the Land. - 

To Laſh, is to bind,as Laſh the Fiſh on ro the Meft thatis bind 
itto the Maſt, | 

Lamch, i5to put ont, asto Eaunch a Ship,rs to put her forth 
of the Dock into the water, burtit is fomcimes likewiſe ufed: 
ina Negative Tenſe, as when a Yard is hoifted high enough; 
they nfually caltatoud Lamb be, that is hoife no more.. 

To lay the Land, is to loſe ſight of it. | 

The Lee-ſhore, is that ſhore againſt which the Wind blows.. 

Have a care of the Lee latch, that:is take heed the. Ship go 
or Sb fr by the Lee, thas is, has all her falls tying. fla 

4 Ship lies by the Lee, that is, has a !s lying flat a» 
Marr Maſts and Shrouds. | 


M , 


Aizen Sail, hath feveral words Har to it; as Set the 
Alizon, that is, fit the Mizon fail ; Change che AMizonr, that is, 
bring the Yardto theother fide of the Maſt ; Speek rhe Mizon,. 
that is, put the Yard right up and down by the Maſt ; Spe/7- 
the Mizon, that is, let go the Sheet and peek it-np, j 

To moor a Ship, is tolay out her Anchors in ſuch a- manner 
as is moſt. convenient for her to ride by ſafely. 
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Neap tides, are the Tides when the Moon is in the ſecond 
and lajt Quarter, and they are neither ſo high, nor ſo low, 
nor ſo ſwift as the Spring-tides. 

A Ship is beneaped, a term uſed, when the water does not 
flow highenough to bring a ſhip from off the ground, or out 
of a Dock, or over a Bar. 


The Offing, that is, fromward the ſhore, or - out into the 
Sea.; as The Ship ſtands for the Offing, that is, fails from the 
ſhore into the Sea. When a Ship keeps the middle of the 
Channel, and comes not near the ſhore, ſheis ſaid to keep in 
the Offing. | . 

Ay A is contrary to the ſhore 3 as the ſtern of a Ship 
lies.to the Offward, and her liead to theſhore-ward, that is, 
her ſtern lies toward the Sea, and her head tothe ſhore. 

Overſet, is turning over, but if a Ship turn over on a fide, 
when ſhe is trimming a ground,itis called overthrown, 


P 


To Parcel a ſeam, is (after the Seam is caulked) to lay over 
it a narrow piece of Canvaſs, and pour thereon hot Pitch and 
Tar. | 

To Pay a ſeam, is to lay hot Pitch and Tar on (after Caulk- 
ing) without Canvals. | 

To Ride a Peek, is when the Yards are fo ordered, that they 
ſeem to make the Figure of St, Andrews Croſs. 

To Purchaſe, in a Ship bears the ſame ſenſe as draw many 
times, as the. Capſtain purchaſes apace , that is, draws in the 
Cable apace. & 


Ouarter Winds,are when the Wind comes in abaſt the main- 
-malt-ſhrouds even with the Quarter, A 
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A Quoil, is a Rope or Cable laid up round one Fack over 
another, and the laying the Fack, is called quozling. 


R 


A Reach, is the Diſtance between any two points of Land, 
that lie ina Right-line one'from another. 

To Reeve, is to put a Rope through a Block ;.and to pull a 
Rope out of a Block is called «nreeving the Rope. 

-Zo.Ride, When a ſhip's Anchor holds her faſt, ſo that ſhe 
does not drive with Wind or Tide, ſhe is ſaid to ride ar Anchor. 
To Ride athwart, isto ride with the Ships ſide to the Tide. 

To Ride betwixt Wind.and Tide, is when the Wind and Tide 
- arecontrary and have equal firength- | 
To Ride Hawſe-fall, is when in a rough Sea the Water breaks 
intocthe Hawles. 2 Ow, 
A Road, is any place near the Land where Ships may ride 
at Anchor, and a Ship riding there is called a Roader. 
Rowſe-in, (that is, ; 
Hawſer, and is uſed whi ha the Cable or Hawſer is ſlack to 
make it taut or ſtraight. ;, | 
h S | 
A Sail. Beſides its proper ſignification (as belongigg to the 
ſeveral Yards,: from which it takes its various Nis Main- 
ſail, &c.) it ſignifies alſo a Ship, as when at Sea we deſcry a 
Ship, we cry out, A ſail} 4 ſail) Likewiſe if we ſpeak of a 
Fleet (or a number of Ships together) we ſay the Fleet con- 
ſiſted of 40 or 50 fail, and not 4o or 50 Ships. » 
To Serve a Rope, is towind ſomthing about it, to keep it 
from'fretting out. Loa | 
To Seaxe, is to make fs |,. or bind... | 
The Ship ſeels, that is, when on a ſudden ſhe lies down on 
her ſide, and tumbles from one ſide tothe other. | 
The Ship ſends, that is,her head or ftern falls deep in thr 
trough or hollow | of the Sea. F- | 2 
þ 9 
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{-in). proper only to the Cable or 
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To Settle @ Deck, 15 to lay it lower. 

The Ship is ſewed, thatis, the Water is gone from her. 

The Ship ſhears, that is, goes in and out, and not right for- 
ward. : 

To Sound, is to try with a line or other thing how deep the 
Water is. 

The Ship hath ſpent her Meſts, that is, her MaſtFhave been 
broke by foul Weather; but if a Ship loſe her Maſts in Fight, 
we lay, her Ma#ts were ſhot by the Board, 

To Splice Ropes, is to untwilt two. ends of Ropes, cn 
twiſt them both together, and faſten them with binding a 
ſtring about them . 

The Sail is ſpl, that is; blown topieces. 

The Ship ſpooms, that is, gaes right before the wind with- 
out any ſail. it, 

Spring-tides, are the Tides at New and Full-moon, which 
flow higheſt and ebb loweſt, and run ſtrongeſt. "ED 

The Bow- ore Steeves, that is, ſtandstoo upright. Steeving- 
is likewiſe uſed by Merchants when they ſtow Cotton or Wool, 
which being forced in with skrews, they call Szeewing their 
Cotton or Wook. K:.. | 
x 1 


Tack about, that is, bring the Ships head about to Lie the 
other way. _ | ==”, 
Tallee aft the ſheats, a term uſed for haling aft the ſheats of 
the Main or Fore-ſail. 
A windward Tide, when the Tide runs againſt Wind. 
A Leeward Tide, when the Wind and Tide go both ' one 
ways © | 
ATide gate, where the Tide run ſtrong. 
To Tide it up, is togo with Tide againſt the Wind, and 
when the Tide alters tolie at Anchor will it ſerve again. 
_ bi flows Tide and half Tide, that is, iewill be Hhgh-water 
looner by three hours at the ſhore than.in the Offing. 
To Tow, is to Yrag any thing after the Ship. 
The Traverſe, is the Ships way » - 
0 
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To Veer, is tolet out 5 as veer more Rope, weer more ſheat. 


The Ship is Walt, that is, wants ballaſt. 1 
To Weather « Ship, isto goto Windward of her. [ 
To Wind a Ship, is to bring her head about. | 
How Winds the Ship, that is, upon what point of the Com- 
paſs does ſhe lie with her head. * h | 
To Would, is to bind Ropes about a Maſt or the like, to * W . 
keep 9n a Fiſh to ſtrengthen it; | | L 


14 IN 
The Ship Yaws, that is, goes in and out, ahd does not ſteer 
ſteddy: ” EE 
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GUNNERY. 
BOOK i x 


Being an Abſtract of the Art of Gunnery, ( or Shooting 
in Great Ordnance and Morter Pieces :) Wherein the =_ 
Principles: of that Art are plainly Taugat, both by '' 
Arithmetical Calculation, and by Tables ready Cal- | 
culated: With the Compoſitions for the making of 3 
Tran Fire Works, uſeful in. War both at Sea and | * 
Land. | 


— 


z 


CHAP. E 


Wherein is declared the Names of all ſorts of Ordnance, 
and their Appurtendnces, with an Explanation of their 
proper Terms ; and divers Obſervations concerning i 
Shooting i them. _ | | 


— 


A Cannon Royal, 'a Cannon, a Demi-Cannon, a Culvering, The Names of* 
, A. Demi Culvering, a Saker, a Minion, and divers others : Ordnance, 

A Table of all which; with their Lengths, Weights, Char- | 

ges, &c.. you have in. the Chapter following. 

To all theſe belogs Carriages, whereon Pieces do lie; Carrlages, 
fapported by ah Axletree betwixt two Wheels, whereon 
doth-lie the Piece upon her Trumniong , ' which are two. Frunnons;.. | 
knobs caſt with the Piece on- each of her lides, which wi” 
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lie in two halt: holes upon the two Cheeks of the Carriages, 


Capſquates, t0 raile her up or down as you will; over them are the Eap- 
ſquares, which are two broad Pieces of Iron, doth cover 
them, made faſt by a-Pin with a fore lock to keep: the:Prece 
from falling out. Thac the Piace and Carriages 15 drawn a» 

Wheels, long upon Wheels every ons doth know, if ſhe be for Land- 
ſervice, th:y have Wheels. made with Spokes like Coach- 
wheels,and ac&ording to their proportions ſtrongly ſhod with 

| Iron, and the Pins at the ends of the Axletree are called 

Linch-pins. Linch:pinsg. OW 

Trucks. It for Sea ſhe have Trucks, which are round intire Pieces 

To moupt 2 of wood like Wheels. To mottint a Piece is to lay her upon 

- gel ounc a DEF Carfiages 3 rodiſmount her,torake herdown. Her Bed 

Mace, 15'a Plank doth lie next the Piece, or the Piece upon it upon 

Beds. the Carriage, and berwixt the Piece. ahd it they: put their 

Quoines, Quoines,which are great wedges of wood with a little handle 
at the end to pur them forward or backward for levelling the 

Travas: Piece as you pleaſe. To Travas a Piece is to turn her which 

Diſparts way = will upon her Platform. To diſpart a Piece isto find 

_ a difference betwixt-the thickneſs ofthe metal at her mouth 

Camouſe, and baitch;or carnouſe,which is the greateſt cirele about her 

Muzzle, Britch, and her mu133le Hingis the greateſt circle about her 
mouth, thereby.to make a juſt ſhot; there-are divers ways to 
diſpart her, but the moſt eafieſt is as good as the beſt, and that 
is hut by pucting a little ſtick ora ſtraw thats ſtraic into the 

' Cylinder. Touchs- hole to the lower part of the Eplinder or Concave, 

Concave. =—which is the Boye of the Piece,and cur it off cloſe by the me- 


Bore, tal, and then apply it in the fame manner to the mouth, and 
.. it will exactly ſhew you the difference, which being-ſet upon 
Hat Spare the muzzle of the Piece with a lictle Cy, Pitch, or Wax, it 
pn will be as the Pin'of any Piece is to the = "level tothe Car- 
nouſe or Britch of the Piece; otherwiſe you may give her al- _ 

lowance according to your uudgment. 
Taper bore. fager bozed, is when a Piece is: wider at the mouth than 
towards thebritcch, which+is dangerous (if che Bullet go- not 
home) to. burſt her. * mbed, is when ſhe is ill caft;” or 
over much worn, ſhe will be rugged within, which is danger- 
| ous 
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ous for a.Crofs-bar Shotto catch hold by, or any rag of he 
wadding. being a fire, and fiicking there may fire ths next 
Charge you putin her ; and you may find it,ifſhe be.Taper- 
bored,.either with a crooked wyer at the end of a long:-ſtaff, 
by ſcratching up and down.ta;{ee where you can catch: any 
hold, or alight Candle at.che.end of a- ſtaff. thruſt up and 
down to fee if you can ſee any fault. Byitchings are the 
Ropes by which you laſh your Ordnance faſt.to the Ships-ſide 
in Pal weather. Chambers is a Charge made of Brafsor Iron, 
which we uſe'to put in at the britch of a Sling or. Murtherer, 
containing juſt ſo much powder as will drive away the caſe of 
ftonesor ſhot, or any thing inther. . Ina great Piece we callthae 
her. Chamber, fo far as the Powter doth reach.when ſhe is 
loaded. Es... 1: 

A Cartrage is a Bag of Canvaſs made upon.a frame'or 
a UG Ore of Woog a Os 5 leſs than the Bore of.the 
Piece, they. make them alſo, of Paper, they have alſo. Car- 
trages of lier Caſes for Cartrages ONE. es keep 
the Cartrages in,: which is to have no_more Powder in them 
than juſt the Charge of your Piece, and they are cloſely co- 
vered in thoſe Cales of Tattin, to keep them dry,and from 
any miſchances by fire, and. are HALO ready and fafer 
than your Ladles or Budgebarrels. A Bydgebarrel is a little 
Barrel-made of. Eattin, filled":with Powder to carry from 
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How to find 
\ "i 


Britchings. 


Chambers. 


Cartrage, 


Caſes. 


A Bud g- 
barrel. 


place to, place. for fear of fire z+ini the.cover-iethath. along , 1 .,qe. 


neck. to. fill the Ladles-withal without opening. A-Ladle is 
a long-ſtaff, with a piece. of thin Copper at. the end like 
| halfa Cartrage, in breadch and length ſo much-as will hold 

no more Powder than the-due Chagge for the Pieceit, belongs 
to. A Spunge is fuch. another laff , With a. Piece of a 
Lambs skin ac the end about it- to' thruſt up and down the 
Piece, to take. off che duſt, moiſture, or ſparks of fire 
any remain in her. And a FFanuner is a bob of wood at the 
other end to ram home the Powder and the Waddings. Wad- 
bings is Okum, old Clouts,. or-Straw, put after the Pow- 


A Spunge- 


it A Rammer, - 


Waddings; 


der and the Bullet. A Cafe is made of two Pieces of hollow Wood-caſes, 


wood joyned. together like two halt Cartrages fit to put in- 
te. 


Li 
S 
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to the Bore of a Piece, and a Caſe-ſhot is any kind of ſmall 
Bullets, Nails, old-Iron, or the like to put into the Caſe to 
ſhoot out of. the Ordnance or Murderers , theſe will-do 
much miſchief when we lie "mandy and board :-but for Spun- 
ges and-Rammers they aſe.,now.. a ſtiff Rope a little more 
than,the length-of the Piece, itch you may,turn and wind 
whbin board as you will, with much more eaſe al lafery 
IBS 6 « ropill Dale for yi Bhece <8 
» LY ound-ſhot is a round Buller for any; Piece : ro s-bars 
NOISES Y ſhot is alſo.a;/Round-ſhot, but it hach a-long ſpike of Ironcaſt 
hor. . with it,as if irdid go through the midft.of jt, the ends where- 
&2 arma- gf are commonly armed for- fear of burſting. the -Piece }, 
» Wen? ro, bind. «etls om. in > ber Coors at the 
Trund of eac 2. Trundle-ſhot-is only a bolc ron fſix- 
| how EE eighteen Inchold in length.zatboth endsſharp pointed; 
bour, a handful from each end a rothd broad bowl of 
AEERr 010g, (O81 Bore of t nePiece $ upont.Tangrel- 
ha! t frns Jools. with, a Shackel;,. tg be. orrened a you 
ut 1t into 44th Pore, and when ie" fliesout-ic doth ſpread-it 
Fa: it hath at the end of; eithe r;Bar a; half Bullet either: of 
Tea or Iro +:Chain ſhot is two Bullets with'a Chain be- 
Mr omg lomg arc contrived round as in a Ball; yer 
wall pre .in flying their. full length/in breadth ; all. theſe 
are uſed | Wham von, re near. Ship: to: ſhoot « own Maſts, 
Yards, Shro ds, 1 Sa 


ear-the Sa \ ſpoil.the men, or any thing 
Fireworks. that is above. the a e-wozks are diyers, and of 


Chain-ſhot. 


Arrows, of ' many Compoſicions,: 25 Arrows crimined with-Wild-fire to 
| horh i { ſtick in the. Sails, or.-Ship ſide Fl ſhoty ;burning: Pikes of 
fire. 4 Will: -firego ſtri ike, burni de.to-fre her. There 


Granadoes of is alſo divers ſorts of 55 et dome to break and fly in 

divers forts. abundance of pieces cory WBY 228 as will your Bzaſs- balls, | 
Braſs-Balls. nd Eartheri-pots, which when they are covered. with 

| tered Bullets ſtuck-in Pitch, and the Pots: filled with pod 

Powder, in acrowd of people will make an incredible flaugh- 

ter; ſome will burn under. water, and never extinguiſh till | 

— the ſtuff be conſumed ; ſome only, will. burn and-fum2 out'a 

moſt {tiaking poyſon ſmoke; ſome,being bur only an Oil,being 

anoin- 
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anointed on any thing made of dry wood, will take fire by 
the heat of the Sun when the Sun ſl'1es hot. There is alſo a 
Powder, which being laid in like f_anner upon any thing 
ſabje& to burn, will take fire if eith' ; any rain or water light 
upon it ; but thoſe inventions are l&& on ſhore, but much 
worſe at Sea, and are naught becauf&ſo dangerous, and not 
. eafie to bequenched, and their practice worſe, becauſe they 
may do as much miſchief to a friend as to an enemy, therefore By 
I will leave themas they are. + | 

There are alfo divers forts of Pow |, the Serpentine is Ponder. 
like dnſt and weak, and will not keej | at Sea but be moiſt. Serpenti 
The common ſort is great corned Pc .oder but groſs, and. der 
only uſed in great Ordnance. Youg fine corned Powder 
for hand-Guns is in goodneſs as yourWFplt-peter is often re- 
fined , and from ten' pence a pound to eighteen pence a 
Pound. | "V+ 

A Tomkin is a round piece of wood put. into the Pieces 
mouth and covered with Tallow, and a Fid, or Fuſe, a little 
Okum made like a Nail put in at the Touc | hole, and covered 
with a thin Lead bound above it to keep tt \Powder dry inthe 
Piece. HShackels are a kind of Rings bj not round, made  Shacke!s: 
like them at the Hatches corners (by whig,,, we take them up 


and lay them down) but bigger, xd © che midſt of the 


danger, if not fink the Ship. To clop o2 poyſon a Piece, is To cloy a 


ro drive a Nail into her Touch-hole, than you cannot give on 'buy ÞOY 
fire. And touneclop her, is to put as much oyl as you can a- 7, uncloy; 


Compaſs Callipers belongs to the Gunner, and is like Gompaſ 


pleaſe for to diſpart a Piece. A Done is ©-is Touch-box, Horne, 
| Priming Iron, 
5s Linr-ſtock, 


go 


Gunners Qua» 


drant. 


Dark Lant- 


horn. 


Mortars. 
The names of 
ſmall Pieces, 
and their Im- 
lements, 
andiliers. 
Bullet-bags, 
Worms. 
SCOWIers. 
Melting- 


Ladles. 


Lead-Moldh. 
Quartered * 


fhor, 


in ſeveral Arts and Sciences; and eſpecially in theſe following. 
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long, with a Cock at the one end to hold faſt his Match, 
and a ſharp Pike in the other to ſtick it faſt upon the Deck or 
Platform upright. The Gunners Quadzant is to level a 
Piece, or mount her to any random. A dark Lanthozne 
is as well to be uſed by any body ashe. For Moztarg,or ſuch 
Chambers as are only uſed for Triamphs, there is no uſe for 
them in the ſervice : but for Curriours, Darquebuſes, 
W9ugkets, Baſtard-mugkets, Colivers, Crabuts, Car- 
bins,long Piſtols, o2 ſhozt Piſtols, there belong to them 
Bandiliers, Bullet-bags, Wong, Scow2ers, melting- 
Ladles, Lead, Molds of all ſorts to caſt their ſhot. Quarter 
Bullets is but any Bullet quartered in four or eight parts, and 
all thoſe are as uſeful a Shipboard as on ſhore. For the Soul, 
Trunk, Bore, Fortification, the diverſity of their Metals, and 
divers other curious Theorems or terms.uſed about great Ord. 
nance, there are fo many uncertainties as well in her Mount- 
ing, Levelling upon her Platform, as alfo the accidents that 
may happen in the Powder;the ground,the air, and differences 
in proportion, I will not undertake to preſcribe any certain 
Artificial Rule. . Theſe proportions following are near the 
matter, but for your better ſatisfa&ion read Maſter Digs's 
Pantometria;, Maſter Smith, or Maſter. Bourn's Art of Gun- 


. nery,or Maſter Robert Norton's Expoſition upon Maſter Digss 


Stratiatico's, Nicholas Tartalia, any. of thoſe. will ſhew the The- 
ory at large. But to be a goed Gunner you muſt learn ir by 
practice. 


_ 
De Eon 


C HA PIT 
How a Gunner onght to be Qualified: 
Uppoſing him to.be a Chriſtian fearing and ſerving the 
true God z. and living/in.good repute and eſtgem among 
men. He ought (beſides this) to be competently experienced 


1. In 


Of Gunnery. 


T, In Arithmetick both Vulgar and Decimal ; whereby he 
may be able to work the Rule of Three (or Golden Rule) both 
_ and Reverſe, . to Extra the Square and Cube-Roots, 

© 
2. In Geometry, whereby he may be able' to take Heights, 
Depths, and Diſtances ; To take the true Plat of any Piece of 
Ground z and thereby to Mine or Counter-mine under the 
ſame, or any part thereof. : 

3- He ought to be Experienced in making of Ramparts, 
Cannon, Backets of Earth, and Fireworks, both for Service 
and Recreation. 

4. He ought to be acquainted with the Names of every 
member of which a Piece of Ordnance is compoſed , and to 
what uſe every member is appropriated. 

5- He ought to know how to ſearch and pry into the cons» 
ditions of any Gun or Guns committed to his charge ; As to 
know whether traly bored,or taper bored;whether with or with-: 
out a Chamber ; whether free from flaws (or Honey-combs.) To 
know what quantity of Powder will ſerve for a due Charge for 
each Piece,what Shot will fit 5 how many Matreofſes to attend ; 
how many Horſes or Oxen will ſerve todraw any Pzece, or (in 
caſe they cannot be had) how many men may ſerve... 


CHAP. Il 


Of ſuch Neceſſary Implements and Inſtruments as a Gun- 
ner that hath charge of Guns or Artillery ought to be 
furniſhed with. ho Ns | 


Arriages, Wheels, Axletrees, Ladles, Rammers, Sheepsking 
@- to make Spunges:; Gun Powder, Shot, (Plain and Croſs 
Bar, and alſo Chain-ſhot),. Canvas. and Strong Paper to make 
Cartrages, Fire works, Hand-Spikes, to mount and diſmount 

N 2 Peeces ; 
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Peeces ; 4 Dark Lanthorn, and Budg-Barrels to carry Powder, 
Stocks, Match, Wedges, Tomkings, Priming+Irons, 8c. 

Allo he ought to be furniſhed with theſe neceſſary In#ru- 
ments : (1) A Gunner's Height- Rule of Wood, or Braſs, or 
Brafſ-circles, and a Pair or two of Compaſſes, one Pair with 
three Points to draw with Black Lead and bk 5 and one plain 
Pair ; and alſo a Pair of Caliopirs, to take the Diameter of 
any Ring or Bullet. (2) A Gunner's Quadrant to level, ele- 
ware, or depreſs his Gun 3 and Engines to try the ſtrength of 
Powder, &c. | 


CHAP. IV. 


Canutions that a Gunner ought to obſerve before he fire bis . 
Guy. \ 


»T HAT in breaking up the Head of his Pow4der-Bar- 
rels, he uſe a Wooden Mallet with his Iron Tool, and 
not a Hammer, for fear of firing. 

2, "That he give his Gun its due Charge of Powder, and 
#3 more. And if by trial (before he pur in his Charge) he 
find that his Piece is not truly bored, he muſt then proportion 
his Charge according to the thineft ſide of the Metal, as ſhall 
be ſhewed in due place. | 

3. He is to conſider that a Jong Wad of Hay or untwiſted 
Ropes, will make the Shoz ſhoot wide of the mark. 

4. He ought to fee the Trannrions are truly ſeated in the 
Carriage ; whether one Wheel be higher, or reverſe faſter than 
the other z whether the Platform be level or not,and alſo free 
trom Stoxes or other impediments to hinder the motion of the 


5. If che Gun he is to diſcharge, lie point- blank, or under- 
Atetal, he ought to put in a ſufficient Wad after the Shor, to 
keep it cloſe to the Powder 3. for if the ſhot lie not _ the 

| eece 


Of G Mnnery. 


Peece will be ſubject to break in that vacancy. But if his Piece 
_ Ty to any Elevation, he need not put a Wad after 
E INOte. | 


CHAP. y. 
Of Gunpowder, and how it hath been made from time to 
time, and how it # made at this preſent. 


| = I 380 Gunpowder was made of Saltpetre,Brimſtone, 

, Þ. and Charcoal, of each a like quantity. 

Anno 1410 it was made of three parts Saltpetre, and two- 
parts of Brimſtone and Charcole. 
* Anno 1480 it was made of Saltpetre eight parts, and of 
Brimſtone and Charcoal each three parts. | 

Anno 1520 it was. made of Saltpetre- four parts, and of 
Brimſtone and Charcoal each one part. _. . 

Gunpowder, as it is made in this' Age, is compounded- of 
Saltpetre ſix parts, and of Brimſtone and Charcoal of each. 
one part.. | 

Musket-powder is now made of Saltpetre five parts, one part 
of Thinks and one of Coal. Fe | Fits 

And Cannon powder of four times as much'Saltpetre, as of. 
Coal and Brimſtone,agreeable to that was made Anne 1 520. 

A pound of Powder as it is now made, (as it was experi* 
mented in five ſeveral forts. of Powder here, lictle differing 
from each other, but the large corned Powder was the heavi- 
eſt) one pound will fill thirty oneCubical Inches, and ſix hun- 
dred parts of an Inch. | ber 3' Þ 


PE 
—— _ _ _ - a 


CHAP, VE; jr 
_ Of the Names of the ſeveral parts or members of a Piece 


of Ordnance. gt 


Et this Figure repreſent the Ichn raphy of any Great 
Gun or Piece of Ordnance; In which, an 


" 
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A B is the Diameter -of the 
Muzzle, the Concave Cylinder, or 
Bore of the Piece ; and the Mol- 
ding above that, noted with RS 
is the Muzzle Ring, or Cornice. 

C is the Freeze. 

C D the Neck. | 

E F the Aſftragal, or Cornice 


Ring. 

G H the Reinforced Ring. 

I -K the two Trunnions, 

L M the Chamber. 

N the Baſe Ring,and the Touch- 
bole, marked out to fall juſt with 
the end of the Bore. 

O the Caſcabel, or Punmel. - 

P L the Yacant Cylinder from 
the Charge or Chamber, for the 
guide of the Shox. -» 

M O the Breech. 

M N the thickneſs of Metal at 
the Breech.. + 

R is the Dart, which is a 
piece of a ſmall ſtick or Wyre, ſet 
perpendicularly upon the Muzz/e- 


"Ring of any Gun, of ſuch length 


that the top of it may, be equal 
(in height) to the upper.part of 
the Baſe Ring. / ' 


q 
[ 


he 
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' CHAP. VII; 


of the ſeveral Pieces of Ordnance now in Of. 


= 


Efore I proceed to the practice of this Art. of Gunnery, 
I ſhall-give you a brief View of the Names of the ſeve- 


ral Peeces of Ordnance now in 'Uſe itt this Nation, as alfo of 
four other Pieces uſed in Holland, and other parts of the Low- - 
Countries ; all which the-tollowing Table will expreſs at one. 


VIEW. 


The Table Explained. 


The Table conſiſteth;of nine Rows or Columes : 


- — 


— 


" Firſt, Is the Names of all Ordinance now in uſe. 
Second, Is the Diameter at the Bore, in Inches and 
| : Too. parts of an Inch. 


I Third, Is the Weight of the Peece in Pounds. .. 


Fourth, Is the Length of the Peece in Feet, and 100 
parts of a Foot. 
Fifth, Is the Quantity of : Powder which will Load 


Tn the'S- the Pzece, in Pounds and 100 parts of a Pound. 


Sixth, Is the Dzamgter of the Shot for the Peece, in- 
Inches and hundred part of an Inch.  . © 

| Seventh, Is the Shot-weights, in Pounds and hundred 

{ partsof a Pound. | 

Eight, Is the Length of the Spoon of the Ladle in 
Inches and 100 parts. 4 


i Ninth, Is the breadth of the Plate of the Ladle. 


Firft, And here note, That in this Table, the Ladk is but 3 
Diameters of the Shot in kngth, and three fifth parts of the 
Circumference. _ | | 

Secondly, The Charge of Powder from the Cannon to. the 


whole 
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A Table wherein is deſcribed the Names of all forts of Ordna wee, | 
from the Cannon to the Baſe; Alfo the Lengths, Breadths, Weights, 
Diameters , &c. of Powder , Shot, Ladle, &c. belonging to each 


Peece. 
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whole Culvering is allowed to be abdut two Diameters of the 
Bore of the Piece. 'The Charge trom the Culvering to the Mi- 
101, ewo Diameters and a half. And from the 44min to the 
Baſe, thrce Diameters, 


CAAP. VIL 


| How to find the Diameter of any Round Shot or Bullet, 
by knowing the Circumterence : Or, By having the Cir- 
cumference of 4 Shot, to find the Diameter. 


I. Mechanically. 


Irt the $hot about with a Tape, or piece of narrow Rib» 

F band ; then divide the length of that Line or Git in- 

to 2z equal parts, and 7 of thoſe parts ſhall be the Diameter: 

So, if a Shot be 37 Inches about, thc Driamerer will be found 
to be 1x Inches 3 quarters, and ſomewhat more: 

But if the Diameter were given, and the Circumference were 
required : Then divide the Diameter into 7 equal parts, and 
three times the Diameter, and one of the Fes parts added 
to it, ſhall be equal to the Circumference: Theſe ways are trou- 
bleſome, wherefore another way to find the Diameter of any 
- Round Sþot, or the Ring of a Gun, is by a pair of Calloper 
Compaſſes, which are Compaſſes bowed at the .Points, I 
need not deſcribe them, they are known well enough 3 but 
this work may be performed by the following Table for fin- 
ding the length of a Diſpart, and the Diameter or Circumfe- 
rence of any Ring of a Gun or Shot, &c. 


———————_— 


I.- The Circumference of any Ring or Bufſet, given to find 
the Diameter. 


Find the Circumference of the Ring or Bullet in Inches and 
tenths of Inches in the fir/# Column and head of the Table, and 


againſt the Txches in the firſt Column, and under the tenths 
O 
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of an Inch at the head of the Table,you hand the Diameter 
in Inches, and 100 parts of an Inch. ' X 

Exam. Let the Circumference of a Ring or Shgt be 23 Inches 
and 4 tenth parts of an Inch. Look for 23 in che feſt Coe 
lumn,and againſt it,under 4 in the head of the Table is 7. 45 
which is 7 Inches, and 45 hundred parts of an Inch, for the 
Diameter. | 


Il. The Diameter given, to find the Circumference. 


Look for the length of the Diameter given, among the Fi- 
gures in the 7able, and what number ſtands againſt it in the 
firſt Co/ammn, for they are the whole Inches in the Circumfe- 
rence ; alſo ſee what Figure ſtands over them, at the head of 
the Table,for thoſe are the tenths of Inches of the Circuriference, 

Example. Let the Diameter of a Shot be 7 Inches, and 7 
tenths, or 70 hundreds, of an Inch. Look tor this number 
7.70 in the 7able,and againſt it in the firſt- Column you have 
24 Inches, and 2 at the head of the Table 3 ſo that the Cir-. 
cumference is 24. Inches and 2 tenth parts of an Inch. 

Again, if the Diameter given were 13 Inches 62 hundred 
parts of an Inch, I look in the Table for 13.62 and I find that 
42 ſtands againſt it, in the firſt Column, and 8 over head ; 
whereforeI conclude the Circumference to be 42 Inches, and 
8 tenth parts of an Inch- 

And this is either the Circumference or Diameter exacyy and 

eaſily found by the following Table, for all Rgs- or 

. Shot whoſe Circumference do not exceed 54 Inches, 


III. By Arithmetick. 


This being a thing ſo neceſſary for a Gunner to know, 1 
will ſhew how it may be done Arithmetically. 

The Proportion of the. Diameter of any Circle, is to the 
Circumference thereof (according to Archimedes) as 7 is to 
22, and that was the reaſon that in the former ways yeu'di- 
vided the Circumference into 22 equal parts, and took-7 of 
them for the Diameter. But ſince Archimedes,other numbers 
have been found nearer the truth, viz. 113 and 355. 
Wheretore, | I. By 


Af | DON 99 
1+ By the Diameter to find the Circumference. 
As r13 isto 355 :: fo is the length of any Diameter (ſup- 


poſe 23 Inches 31 hundred parts) to 73. 53,thatis,73 Inches, 
and 53 hundred parts of an Inch, for the Circumference, 


The Arithmetical Work, 
As 113: to 355 :: SO 23-31 : to 
X 


x5 355 
4 —— ; 
2:24. 2 
* : I I F 
Fry Ly og (73 f3 69-9: 3 
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Xx 
' 2: To find the Diameter : 
2. By the Circumferencs to find the Diameter. 
As 355 is to 113 :: So is any Circumference , ( ſuppoſe 
I62y Inches 25 fpundred Parts ) to 516» 77 fere- 


7 he Arifpuntical Work, 
As 355 : tOII3:; SO X625025 * to FI6477: 
; o I T L 
X FR 3 
a 4387575 
XEX 162525 
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Thatis 5 1 6 Inches,and 77 hundred parts of an Inch (which 
15 a ſmall matter above 3 quarters of an Inch)for _— 
| _ according to this Rule is the following Table Cal 
ted. | | 


cula» 
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4A TABLE ſhewing howto find the Diameter of any Circle or Ring 
of a Gun rot exceeding 5.4 Inches : Of excellent uſe for the eafie and, 
exatt finding of the length of the Diſpart of any Gun : Ar alſo of the 


Diameter of any Shot or Bullet: without Callopers, and alſo of 
Granada-Shells. 


——_—— 
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The Deſcription of the T able. 


The Table is Calculated from one tenth part of an Inch 
Circumference, to 54 Inches Circumference, which is large e- 
nough for the Girt of the Baſe Ring of any Gun : Or for the 
Circumference of any Bullet or Granado Shell ; for which pur- 
poſes this Table will be ſerviceable, as ſhall be ſhewed here- 
after. | . | 
The Table conſifing of Eleven Columns, the firſt Column of 
the Table (beginning at © Inches, and ending at 53 Inches 
ſhews the number of whole Izches that any Ring of a Pjece, 
or Girt of a Bullet is in Circumiference. The nine Figures at 
the Heads of the Table, which are o, I. 2. 3, &c. (and are 
larger than the reſt) ſignifie tenth parts of Inches of the Cir - 
cumference of any Ring or Bullet. And'the Figures inthe other 
Columns are the Diameters of Circles, the Gire of whoſe Cir» 
cumference are found in the Side and Head* thereof. 


The ©ſe of the Table. 


- The Uſes of this Table are principally two, Firf, by has 
ving the Circurference of any Circle given, to find the Diame- 
ter 3 or, Secondly, having the Diameter, to find the Circur- 
ference. 


Example x. If the Circumference of a Circle be 18 Inches, and 
three tenth parts of an Inch, how much # the Diameter of 
that Circh ? | oy 

Find 18 Inches in the firſt Column of the Table, and three 

tenths at the top of the Table ; and right againſt r8,and un- 
der 3, you ſhall find 5.82, thatis 5 Inches, and 82 hundred 
parts of an Inchyfor the length of the Diameter of that Circle. 


Example 2. If the Diameter of a Circle be 13 Inches and 
75 hundred parts of an Inch, how much #. the Circumfe- 
rence of that Circle 

: Look 


Of Gunnery. 


Look for 13. 75 among the Figures in ſome of the Co. 
lumns of the Table, which number you will find to ſtand. 


under the figure 2 in the head of the Table, and againſt 43 


in the firſt Column of the Table, which ſhews the Circumfg- 


rence: of that Circle to be 43 Inches, and two tenth parts 
of an Inch. 


CH AF... 


Concerning the Diſparting of any Piece of- Ordnance, and 


how to find the length of the Diſpart. 


TH E *D/þart of a Piece, is the difference between the 
thickneſs of the Mera at the 4uzzle and Breech of the 
Piece : And to find it there are ſeveral ways.- | 


ty 


T.. M echanically. 


Take. your Priming Iron,and put it down right in the Touch-- 


hole, till it touch the Metal at the bottom of the Bore, and 

upon the Iron make a mark level with the top of the Baſe Ring 
of the Piece ; Then apply the Priming-on to the bottom of. 
the Metal at the Mouth of the Piece; and upon it make ano» 

ther mark, equal with the top of the Jduzzle Ring of the. 
Piece; ſo ſhall the diſtance between theſe two Marks, be the 
true length of the Diþart proper for that Gun. , « 

Another way not much differing from the former may be: 

thus : 

Take a ſmall Stick or Straw that is ſtrait, and put it into- 
the-Touch hole to the lower part of the Cylznder (or Concave) 
of the Gun, and cut it off cloſe to the Metal at the: top of 
the Baje Ring of the Piece z then apply it in the ſame manner 
tothe Mouth of the Piece, and cut it off level with the top 
of the Muzzle Ring, ſo ſhall the little piece cut off be the 
_ Diſpart ; which being ſet upright upon the top ol the gg” 
whe 
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- le Ring of the Piece with Clay, Pitch or Wax, it ſhall be 
the true D:ſpart. 
There are other Mechanick ways to perform this Work, 
but the beſt of them are uncertain ; wherefore I ſhall 
Thew how it may be performed other ways. 


It/ By the foregoing Table. 


Let the Girt of the Baſe Ring of @ Piece be 42 Inches, and 
the Girt of the Muzzle Ring 31 Inches ; and let the length 
of the Diſpart for ſuch a Piece be required. | 

Look in the firſt Column of the Table for 42 (the Girt of 
the Baſe Ring) and againſt it (inthe next Column) 1s 1 3. 37. 
that is 13 Inchesand 37 hundred partsof an Inch; for the 
Diameter of the Baſe Ring. Again, look in the firſt Column 
of the Table for 31. Cthe Girt of the Muzzle Ring, and a- 
gainſt it (in the next Column) is 9. 87. that 1s, 9 Inches and 
87 hundred parts of an Inch, for the Diameter of the Muze 
>le Ring as before ; the difference between theſe is, 3. 50. 
which is 3 Inches and a half; the half whereof is, 1. 75 
(or x Inch and 3 quarters) for the length of the Di/part of 
{uch a Gun. 


| Another Examphe : 


Let the Girt or Circumference 'f the Baſe Ring of a Gun be 
37 Inches, and 4 tenth parts of an Inch: And let the Girt of 

the Muzzle Ring of the ſame Piece be 26 Inches and 6 
tenths of an Inch : 1 would know the length of the Diſpart 

for ſach a Gun. is 
Eook in the firſt Column ofthis Table for 37 Inches, and. 
among the great figures at the head, for 4 'Cwhich is the 4. 
tenths of an Inch)And then againſt 37 in the firſt Colum,and 
under 4. at the top,you ſhall find r 1.90; which is 11 Inches, 
and 9ohundred parts ofan Inch(or 9 tenths of an Inch) for the 
Diameter of the Baſe Ring of the Piece: Again,look in the Table 
for 26 Inches n the firſt Column,and for 6 at the head of the 
Table, 'and right againſt 26 in the frrſt Column, and under 
'6 at the head, you ſhall find this number 8. 47, _ is 8 
| Inches - 
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Inches 47 hundred parts of an Inch : Subſtrat 8. 47-from 
I I-90 the remainder will be 2.57, the half whereof is 1. 28, 
thar is x Inch, and 38 hundred parts of an Inch, for the true 
length of the Dart of that Gun. 


A Third Example : 


| Diameter, 
Girt of the Baſe Ring, 47 Inch. 3 tenths —_—_ 
Girt of the Muzzle Ring 32 Inch. 5 tenths --TO. 34 


; Their Difference 4. 72 
The half 2 In. 36 hund. parts of an Inch, the Diſþart 2. 36 


And let this ſuffice for the uſe of this Table in this place. 

All theſe ways here preſcribed tor Diſparting of a Piece, do 
ſuppoſe the Pzece to be truly bored ; but if it be Chamber bo- 
red, obſerve what followeth. 


How to know whether a Piece be Chamber bored,or not. 


Firſt, find the Diſpart of the Piece,by the Priming-Iron or 
a Stick, alſo find ic by the Tables and if you find them two 
ways to agree, take that for the true Diſpart. Take the Dil- 
part by the 1hird way , but if the Diſpart taken by the ſeve- 
ral ways differ, then that difference is the juſt difference of the 
| Chamber from the true Byre of the Piece. 


As for Example : 


Suppoſe the Diſpart found by the Priming Iron to be two 
Inches, and by the Table 3 Inches ; it ſhews that the Cham- 
ber differs from the true Bore, on each ſide one Inch ; fo'that 
if the Bore-of the Piece be /ix Inches high, the Chamber is but 
4 Inches high. 

This the Gunner ought x 077 apa and enquire into, that 

he may make his Cartridges to load his Piece withal 
accordingly. | 
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CHAP. XL 


How: to know whether a Piece of Ordnance Ze truly bored 
* or not, when it is in its Carriage: and lying Hoti- 


zomally. 

—_— a Pike-ftaff, which let be about one foot longer 
than the Bore of the Piece from the Touch. hole ; and at 
the end thereof, faſten a Rammer head, that will juſtly fill all 
the Bore nader the Touch-hole; and at the other end of the 
Staff, bore a hole big enough to put through a Rod of Iron 
about 16 or 18 Inches long, and at the end of the Rod hang 
a Bullet or Weight of about 7 or 8 pound ; for this Weight 
thus diſpoſed will cauſe the ſame part of the Rammer-head to 
tye aways with the ſame part nppermoft. Pur this Inftru- 
ment thus prepared into the Pzece, lerting 'the Iron Rod and 
Bitter hang perpendicularly ; then putting your Priming- 
Iron in at the Touch-hoke, make a mark upon the Ranmer- 
head : This tone, draw your Tffrurent out of the Gun, and 
lay it upon a long Form 'or Tabk, letting the Rod and Bulle 
hang over the end of the Table as it did before out of the mouth 
of the Piece. Then obſerve, whether the mark you made up- 
onthehead of the Rammer when it was in the Piece, be juſt 
on the uppermoſt part of the ſame when it 1yeth upon the 
Table ; and if it be, the Bore of the Piece lyeth neither to the 
right or left hand: Bur if you find it to lie half or a 
quarter of an Inch either to the right or left hand, fo much 
lyeth the Bore either to the right or left, and the Piece in 

ſhooting muſt be ordered and charged accordingly. 
By what is here ſaid, may be found whether the Piece in- 
cline towards the Rigbt or Left hand , but to know whether it 
lie alfo #pwards or downwards, and not in the middle:Then, 
| | | _ 


Of Gunnery, 
to find which way 3 Take the Diameter of the Piece at ths 
Touch=hole, as is before taught» Then take a piece of Fre, 
and bend it a little at the end that it may catch at the Metra! 
when it is drawing out at the Touch hole. This Fre thus 
prepared, put it in at the Touct-hole, till ir touch the bot- 
tom of the Metal in the Chamber, and holding it chere,make 
a mark upon it, juft even with the Tauch-hole ; then pull up 
the Wyre till it catch at the Metal on the top of the Chamber, 
and make another mark upon it, the diſtance between theſe 
two marks, is the juſt Diameter of the Chamber: And the di- 
ſtance between the firſt mark, and the end of the Wyrg 
(half the Diameter of the Chamber of the Piece being ſyb- 
ſtracted) will leave half the Diameter of the Piece, if the 
Piece be truly Bored : But if this number be moxe than halt 
the Diameter of the Piece, before found, at the Touch hole ; 
than the Bore lyeth too far from the Toych-hole , and the 
upper part of the Metal is the thickelt : bur if lefſer, then the 
under part of the Piece hath che moſt Mexal. | 
Example: Suppoſe 1 find the Diameter of my Gyn ta be at 
the Touch-hole 13 Inches; then with my Myre, 1 find the 


Diameter of the Bore to be 4 Inches ; and to the bottom af 


the Metal it is 7 Inches and an half; now halt the Diameter of 
the Bore being 24nches, that added ta the ſecond mark up- 
on the Wyre, or ſubſtracted from 7 Inches and & halt, the 
firſt Mark, leaves 5 Inches and 'a half, which is lefs than 
half the Diameter of the Gun at the Touch-hole firſt faund, 
by half-an Inch ; and therefore the greateſt part of the Me- 
tal is under the Bore of the Piece, and the Gun likelieft to 
break above. 

And here note: If you were to make a Dyſpart for ſuch a 
Gun as this, you are to make it half an Inch ſhorter then ic 
will be found to be by taking the Circumference, and tind- 
ing the Diameters of the Rings at the Baſe and Muzzle ; And 
the like is to be obſerved if the difference were greater, or 
the upper part of the Metal had been greater. 


P 2 CHAP. 
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CHAP. 82H. 


Concerning Guns that are not truly bored ; How to know. 
what quantity of. Powder muſt be. allowed for. their 
Loading. rs 


\Uppoſe tlie Diameter of the Metal of a Piece at the Touch: 
' hole , be 16 Inches, and the Diameter at the Bore 5 
Inches and a quarter, the Weight of the Piece 4850-pound.; 
Now ſuch- a Piece will require 1x pound of Powder for its 
Loading : But I find the Bore to be an Inch out of its place, 
thence I conclude the thineſt part of the Metal is 4 Inches and 
half-a quarter, and the thickeſt ſide 6 Inches and half a quar- 
ter, by which it appears, that one ſide is two Inches thicker 
than the other. | 
Now to find what quantity of Powder will be.a ſufficient 
Toad for ſuch a Piece, it-muſt be computed fram the. thin- 
eſt part of the Metal, which is here 4. 375 Inches, which 
doubled is 8.75 Inches, to which add the Diameter at the 
Bore 5. 25 Inches, the ſum is 14. 00 Inches, which call the 
leſſer Diameter, and 16 the greater Diameter: And to find 
the quantity of Powder by Arithmetick, this is the Pro 
portion : | : 
As the Cube of 16 (the greater Diameter) 4096, 
Is to the Cube of 14 (the lefler Diameter) 2744 ; 
So is x1 pound (the Powder to be allowed ifthe Piece had 
been truly Bored) 
To 7. 36 pound (the Powder-to be allowed to. the falſe 
Bored Piece. ) | | 
For,multiply 16 by 16, it produceth' 256, and that again 
by 16, and it produceth 4096, which is'the Cube of 16 ttie 
Greater Diameter. 
Alſo,mulziply 14 by 14, it produceth 196, and that goin 
V. 


Of Gunnery. * 
by 14, produceth 2744, which is the Cube of 14, the Leſſer 


Diameter. 

Then Multiply 2744 Cthe Cube of the Leſſer Diameter) by 
11 (the Powder to be allowed, it the Piece had been truly 
bored) the produdt will be 30184: which number Givided 
by 4096 (the Cube of the Greater Diameter) gives in the 
Quotient 7. 36 pounds-of Powder,which will be a ſufficient 
Charge for ſuch a falle bored Gwn. | 
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CH A P: XHE 


How to diſcover what Cracks, Flaws, or Honeycombs are 
in any Piece of Ordnauce. 


$ 


nance, let one be ready to cover the Mouth of the 
Piece cloſe, and ftop the Touch-hole at the fame time ; -by 
which means you may know if any Cracks or Flaws do go 
through the Metal, for if any. ſuch be, a viſible ſmoke will 
come through thoſe. Faws or Cracks. 

Otherwiſe: Ina clear Sun-ſhine day,with a piece of poliſh- 

ed Steel (or plain Loaking-Glaſs ) refle&t the Beams.of the Sun 
into the hollow Cylinder of the Piece, ſo ſhall you have a 
clear ſhining light within the concave of the Piece,by which 
you may: ſee all Flaws, Cracks, or Honeycombs. 
_ And in caſe the. Sun do not thine, ger a Stick ſomewhat 
longer than the hollow of the Piece, and cut a notch at one 
end thereof, wherein to put a piece of a Candle ; put this 
Stick with the Candle lighted into the Piece, by whoſe light 
obſerve (as well as you. can) whether from one end- to the 0» 
ther you can diſcover any Flaws, &c. in the Piece. 

Laſtly, If upon the outflide of the Metal of any Piece of 
Ordnance, you ſtrike a ſmart blow with an Iron Hammer ; 
If you then hear a hoarſe found., doubtlets there are _— 

| combs, 


A | S ſoon as ever you. have diſcharged any Piece of Ord- 
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combs, or ſuch like Flaws : But if at any ſtroke you hear a 
clear fund, you may conclude that Piece to be ſound, and 
free from Cracks, 8&Cc. 


— — 


CHAP. XIV. 


Concerning the Weight of Iron-ſhot, aud Granado-fhels. 


Having the Diameter of any Caſt Iron ſhot, you may 
find the Weight thereef. 


OR, it hath been generally agreed upon, that 2 Caf? 
K THon-Bullet of 4 Inches Diameter will weigh 9 Pound, 
and ſo make that a proportion for all other Diameters: If fo, 
then 
As the Cabe of 4 Inches, which is 64. 
Is to 9 pound weight : 
So is the Cube of any ether Diameter, ſuppoſe 5 Inchos 
(viz. 125.) 
To 17. 58 pound for theweight, 
Which is x7 pound and a half and ſomewhat more. 


Another way to perform the ſame ſomewhat eaſier. 


This way is done by Multiplication only, and ſo ſome+« 
what eaſier thanthe former, and it is a way which was diſco- 
vered by Mr. Valentine Pyne , late Fire-Mafter of England ; 
and for the effecting of it, this is the RULE: 


Cube the Diameter of the Bullet given, then Multiply that 
Cube number by 14, and cut of two Figures to the right 
hand, the Figures to the left hand are pounds weight, and 
the other two hundred parts of a Pound, 


Example I: Ler it be required to find the Weig 3t of @ Calt 
Iron Bullet, whoſe Diameter 3s feue Inches, the ſame a%in 
the other Example. | & 'The 
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The Cube of 5 Inches is 125, which multiplied by 14, 
produceth 15750,from which cut off the two figures towards 
the right hand, and it will be 157. 5o, that is 19 pound, and 
5o hundred parts of a pound, which is juſt 17 pound and a 
half ; and that-is the weight required. 

And this way (as. he found it by often experience) comes 
nearer. to the truth than the former, of 9. Pound to 4. Inches 
Diameter, | HT: 

Example 2. Let the Diameter of a Shot be 6 Inches and ſeven 

Tenths of an Inch; and let the Weight thereof be required. 

Multiply 6.7 by 6.7, the Produtt will be 44.89 for the 


Square,and that multiplied again by 6.7 produceth 300. 863; 
for the Cube of the Diameter of the Shot, Which!' 300. 863. 
multiplied by x4 , prodaceth 4212082 , from which. 


five figures to the right hand being cut off (that is three for 


the Decimal parts in the Muriplicaud 300. 863, and twoac- 


cording as the Rake dire&s ) the Remainder will be 42.12082, 
that is 42 Pound, and 12 hundred parts of a Pound for the 


Weight of the Shot whoſe Diameter is 6 Inches and 7 tenths. 


of. an Inch. | | 
According to this Rule is the following Table made,which 


ſheweth the weight of any 1ron Shor, whole Diameter is given - 


in Inches and Tenth parts of Inches ; from one Inch to 20 


Inches Diameter: in Pounds and . 100 pars of a Pound: 


weight. 


The Oe of the following Table. 


| array Let the Diameter of an Iron-ſhot be 1 3 Inches, 


what 4s its weight ? 

Look for 13 in the firft Column of the Table towards the 
left hand, and againſt it in the next Column ſtands 307.58, 
which ſhews that ſuch a Shot of Ironwill weigh 307 Pound, 
and 58 hundred parts of a Pound, which is aboye half a 
Pound. £3 

Exam. 2. If a Caſt-Bullet of Iron be #n Diameter 11 Inches 

and 4 Tenths of an Inch How much doth that Bullet __— 
| Loo 


Wy. T = g 
P w 
LAOS © 4 ” 
TS”. - aA bo 4 
CO 0 - . - 
Sn TED . 


ment; 
4 
=> 
SIN 


BC 


Hrs 
LE —_— 
-- A 
_— —— 
4 Wy. CMS BAM, 1 
Fas ERE: We 
pd SA 


— 


Bu —_— IN 
1 od. Fes 
.: % 


gs x oe 
= EA 


Z =x> HER 


"%s 
VU 
VS 
Y 
JU 
= 
A 
Gy 
S 
UW 
8 
UW 
JI 
) 
<Q 
[> 


Vhole Inches in Liamcter. 


I 


rt 


2 


| 


[8 
O © | © 54 TO } 


| 0.19 


I.30 
417 
9.65 


een were 


18.58 


FOI 
74:40 


3178] 


O+27 
I.49 
4-59 
I0.37 
19.69 
gg? 
F2.26 

. 77-19 


192,06 
140.00 
186.34. 
241.92 
307.58, 
334.16 
472450 
(73.4 
687.82 
$16.48 
960.25 


IoF.5o 
144-24 
191.47 
243.02 


314-73 
392445 
482.01 
84.26 
700,02 
830.16 


973-50 


I09.01 
148.56 
I96,69 


254.22 


322.00 
400,486 
491.56 
$9F-21 


712437 
343-5 Q 
990.91 


I I 20.00 


1135.19 


I153.90 


3_ 


qy— 


©0431 
1-70 


$27 
TI.IL 


3-01 
54-46 
80.04 
I 12,61 
I 52.98 
202.51 
260.52 


4. 


0e38 
I-93 
5 +F& 
I1-93 


20.84] 


22,05 
36.70 
. $673 
82.97 
I16.39 

I $7.48 
207.43 
_ 266.93 


329937 
409-39 
FOI.A42 
606.29 


724.71 

857499 
1 £00.Z1I 
1170.92 


336.86 
4.1 8,04. 
F11+»32 
_617:54 
73702 
072eT3 
1002.22 
1188.51 


The Tenths of Inches. 


"mY 


6 


—_— 


0.47 
1.18 
6.00 


I 62.06 
212492 
373-29 
344-46 
426.01 
j21.94 
628.91} 
750.31 
686.43 
1039.00 


C97 
2.46 
6.53 
3.65 
24.59 
40,25 
61.46 
$9.05 
12 2.90 
166:74 
215.52 
28c,04 
351.80 
436.70 
531.50 
6_0.4C 


WI OO 


763-24 
900.38 
TOC4.12 


1202.41 


223 81 


776127] 789:56 
915.40] 930,26 
1075:32|1080;71 


1241.81'1259 8: 


0,96] 
3.41 
6.39 
16.47 
28.75 
45-99 
69.03 
98.65 


| 135.84 

I81.3c 
255.92 
?UI.2 

375-99 
463.11 
362.36 
67 .74 
'0 2.9. 
945-10 
1103.33 


1290.T: 


—— tn © We I ee DR” ED 


D/P PnDn—— wo Ae Ion en ere ee 


\ 


\ 
\ n 


Of Gunnery. 


'Look for r1 Inches in the firſt Column of the Table, and 
for 3 Tenths at the top of the Table, and righe againſt x; 
and-under 3,-you ſhall find 202. 5x, which is 202 Pound 
and an halt: Inch. Pound. 

3J- © . ® 03. 78 
And fo a Bullets) 9. 6Y The Weight thereof will Y 123+ g6 
being in Dia-Y13. 4C be found to be 336. 86 


meter I7. 2 712. 37 
Some other Uſes of this Table. 
H E Table is Calculated for 20 Inches Diameter of a 
{ 


Shot, or Bullet , but we have no Guns that carries a 
let above 8 Inches, notwithſtanding which, it was Cal- 


culated to 20 Inches, for finding the weight of Granade- 


Shells, which are alſo made of Caſt-Iron ; and the Diameter 
of thoſe may from'Ozt to Out be near 20 Inches, and there- 
fore I ſhall inſtance in one of them. | 
Exam. 3. Let there be a Granado-Shell whoſe Diameter from 
Out to Ont let be 19 Inches 6 Tenths;and the Diameter with- 
in 15 Inches and 4 Tenths: What « the Weight of that Shell 2 
Look for 19 Inches in the firft Column, and for 6 in the 
head of the Table, ſo againſt 19, and under 6 you fhall 
find x054+ I, Pound, which.isthe weight if it were a ſoli4 
Shot ; which number ſet down. 


Then look in the firſt Column of the 1054. 49 
Table for 1 5 Inches in the firſt Column, - FII: 32 
and 4 in the head of the Table, and a- — 

- gainſt 15 and under 4, you ſhall find #43 08 


F1r. 32 Pound, which is the weight of 
a Shot of 15 Inches and 4 Tenths Diameter. Now if you 


ſubſtract 511. 32 (the weight found by the Inner Diameter) 


from 1054+ 40 (the Weight found by the Outer Diameter) 
the Remainder will be 543. 08 which is 543 Pound, for the 
Weight of the Shell. 

The Diameter of the Shell without, may be found by its 
Circumference avis before taught ; o- by a pair of Calloper Com- 


palſes : 
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paſſes * And for the Diameter within that may be found by put- 
ting in a Stick at the Fuſe-bole, and meaſuring it by a Rule of 
Inches and Tenths: Or, (if the Shell be of equal thickneſs) 
by the thickneſs of the Aral at the Fuſe-bole, which ſuppoſe 
to be 2 Inches and x Tenth ; the double whereof | 

is 4 Inches and 2 Tenths, and that taken from I9. 6 


19. 6, the Outer Diameter, leaves 15. 4 for the 4. 2 
Inner Diameter. — 
If. 4 


CHAP4V. 
Concerning the following. Table of Cube- Roots, + 


T HE following Tablz confiſteth of two Columns, in the 

firſt of which towards the left hand is contained the 
Roots of all Numbers from T to 100, and of their Halves 
and. Quarters, 

So in the beginning of the Table, in the firſt Column you 
have I.o, that is, one Inch, one Fathom, one Pound, &c. 
and under 1. o, you have 1,2, 3,ſtanding one under ano- 
ther,which is 1, 2, 23 Quarters of Inches, Fathoms, &c+ and 
fo on, from one Inch to x00. 

In the ſecond Column is the Cubes of all thoſe Numbers 
which ſtand in the firſt Column : As againſt 2 in the firſt Co- 
lumn you ſhall find 8 inthe ſecond, which is the Cube of 2 ; 
for 2 multiplied by 2, produceth 4, and 4 multiplied again 
by 2 produceth 8, which is the Czbe of 2. Alfo againft 2 and 
I quarter,you ſhall find 11.39 which is the Cube of 2 and a 
quarter: And thus may you find that: | 


Inch.Quar. Cube. 


4 © 64 
5 IY :. F144. 90 
The Cube 3 ; is = A 


K 465. 48 
In like manner, if the Cxbe of any Numter be gwey, the 
Root thereof may be found. | S9 
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So if 32768 were a Cube-number given, and the Root there- 
of were required : 

Look in the ſecond Column of the Table (which hath the 
word Cabe at the head thereof) for this Number: 327 68, a- 
gainft which you ſhall find (under the word Rooe ) 32, which 


i5the Root thereof, tor 32 multiplied by 32 produceth 1024, - 


and that again multiplied by 32 produceth 32768, which is 
the Cabe of 32. And thus may you tind that, 
Inch. Quar. 


ro3823 47 

39273- 25Yls the Cube ofg9?+ Z 
926. 49 #4 
34+ 33 4 3. 


The Uſe o the following Table of Cube-Roots, 1 the ſolution of 


everal Queitions, uſeful in the Art of Gunnery. 
y 


Queſt. I. If a Bullet of Iron of ſix Inches Diameter weigh thirty 
Pound, what ſhall a Bulkt of the ſame Metal weigh, whoſe 
Diameter # ſeven Inches. 


Look in the Table for 6 in the firſt Column, againſt which 
you ſhall find 216, the Cube of 6; Alſo againit 7 is 343 the- 


Cube of 7. Then ſay by the Rule of Three: 
As 16 (the Cube of 6 Inches.) 

Is to 30 Pound, (the Weight of that Bullet) ; 
So is 343 (the C»be of 7 Inches): 

To 47. 64 (hay Þ 47 Pound, and 64 hundred parts of a 
Pound) for the Weight of the Bullet of Iron, which is 7 
Inches Diameter. : 

Multiply 343 by 39, the Produ@ will be x0290, which 


divide by 216, the Quotient will be 47. 64 the eight of the 


Shot required 
Quelſt, U. If the Diameter of a Shot be 3 Inches and 3 Quarters, 


and it do weigh 7 Pound 5 Ounces,Cor in Decimals 7. 31 ) what ' 


will the Diameter of a Shot (of the ſame Metal) be whoſe Weight 

z5 16 Pound ? | 

The Cube of 3 Inches-3 Quarters is 52. 73, then by Pro- 
portion ſay, Q 2 As 


15 


/ 


The Table of Cubes, and Cube-Roots fo whole Inches, 
Halves and-Qwarters; or of-any other Meaſure. 
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Roor|_Cube | |Root| Cube | [Rooth Cube ; 
49 © I17649. 583 O|I95iE2., C7 (6) 300753. | 
119458.95 197645.89 394142.33 
I21287.37 200201.62 397546.87 
TOES ne bo 54 20277929] |__| 310976.73 
50 0|125009. 59 0| 205379. 68 O| 314432. 
I26884.39 þ205908.28 317912476 
128787.62 210644.87 321419.12 
130709.80] | _{213311.23 | 324951-17 
5T O[132691. | | 60 O| 216000. 09 01329199. 
I34611.33 218711.26 232092.70 
{136590.87 22144*eI3 335702-37 
—_— r:8589.73 ____ | 22429167] __ 1 339338.11 
152 © 1 40608, 61 Of 2I 6981. 70 ©] 343000, 
{1 42645.55 229 1$3.20 346688.14 
I.44703.12 2326083.37 { 350402.62 
— — |136780.r7] | | 235455861 ———_|354143.54 
53 O| 148877. 62 ©| 235328. 71 01357910, 
I50993.70 241222.64 361705.08 
I53130.37 244149.5 2 365525487 
——|t55237.11] | 1 247082-94| | | 369373.48 
54 ©|157464. 63 o| 250047. 75 GTFT334® 
I59661.14. 25303557 37714957 
16x878.62 25604757 331078.12 
|____ f164116.54 { 259083.95 _ | 385033.92 
55 O| 167375. | [64 0] 362244- 73 o| 389017. 
168654.08 265228.0C1 393027.45 
170952.88| | 2683 36.12 39;7065.37| 
Rp I72274.48 271468.42 HY 4OT 120.36 
56 01175616. | |65 o| 274625. 74 0| 405224. 
| 177978.51 27780595 4093 44-39 
1$0362.12 281011.57 413493;62 
| 182766.92 284241.25 __ [417678230 
57 o|185193. | i665 0287496. 75 0411875. 
187640.45 | 29077539 42 5107.83 
[190109437] {| * | 294079463 430368.87 
| r92599.35{| 29% 108.75 | 4 2 4658. 23? 
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Root | Cubes Root | Cube. Root Cube. 
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As 7. 31 Pound (the weight of the Shot of 3 Inch. 3 Quar.) 
'Is to 52.73 (the Cabe of 3 Inch. 3 Quarters: | 
:So is 16 Pound-(the Fight of the Shot whoſe Diameter is 
ſought.) | 
'To 115, Which Number being found inthe ſecond Co- 
lumn of the Table (or the neareſt to it, which is 107. 17) 
the Root anſwering to this Number is 4 Inches 3 Quarters, 
for the Diameter of the Shot, whoſe Weight is 16 Pound. 
Queſt.III. If @ Saker - whoſe greateſt thickneſs s "i 1 Inches 
and a half, do weigh 1900 Pound : What will the Weight of 
another Saker be, whoſe greateſt thickneſs us eight Inches and 
three Quarters. 
By the TableI find the Cube of 8 Inches 3 Quarters to be 
669. 92,and the Cube of 1x Inches and a halt to be 1520.85: 
Then ſay by Proportion : ; 
As 1520. 85 (the Cube of the Diameter of the Piece whoſe 
Weight is known) | o 
Is to 1900, (the Weight of the Piece :) 
SO is 669. 92 (the Cube of the Diameter of the Piece whoſe 
Freight you would know), 
To 837 Pound almoſt. LN, 
Multiply 669. 92 (the Cube of 8 Inch. 3 Q.)by rgoo (the 


-Weight ) the Product will be 1272848. oo ) which divided 


by 1520. 85, the Cube of 11 Inch: 3 Qs.) the Quotient will 
be 837 Pound almoſt, for the Fight of the Piece (or Saker) 
whoſe greateſt thickneſs is 8 Inch. 3 Quar. | 

- This is, if the two Pieces were of the ſame Metal, (as both 
Braſs :) But if the Piece whoſe Weight you ſeek had been 
Iron : then having performed all the former work, as if they 
had been both Braſs;you muſt then work another Proportion: 
For, the Proportion of the Weight between Braſs. and Iron 


-being as 16 to 18 (as I have-ſhewed in the following Chap- 


ter XVI. of this Book) Braſs being the heavier-: Then ſay, 
As 18 (the Weight of - Braſs) 
Is to 16 (the Weight of Iron), 
So is 837 (the Weight of the Piece if it had been Bros), 
To 744 (the Weight thereof, it being of tov, Queſt 
| Queſt. 


Of Gunnery... 


Queſt. IV. Ff 2 Saker of 3 Inch. 3 Quar. Diameter at the 
Bore, require 4 Pound of Powder for her Charge, What will a 
Demi-Cannon of 6 Inches and a half Diameter at the Bore re- 
quire for her Charge ? et 

The Cabe of 3 Inch, 3 Qu. is 52.73: Andthe Cube of 6 
Ich. and a half is 274-62 ; 

Then ſay, As 52.73 (the Cube of. 3 Inch, 3 Quart.) 
| Is to 274+ 62 (the Cube of 6 Inch. and a half ), 
So is 4 Pound (the Load for 3 Inches 3 Quarters), 
To 20.81 Pound (the Load tor 6 Inches and a half. 
You are here to Note, That the Demi-Cannon ſhould be 
_ fortified ſo well as the Saker : The Czbe of the Diameter 
of the Demi-Cannon is. 274, of the Saker 52 ; the Weight 
of the Saker 1600 : What ſhould the Fight of the Demi- 

Cannon be ? | 
Say, As 52 (the Cube of the Bore of the. Saker), 

Is to 274.(the Cube of the Bore of the Demi-Cannon ), 

So 1600 (the Weight of the Saker ), | 

To 8431 (the Weight that ſuch a Demi Cannon ſnould be 

of, to bear fuch a Charge proportionably to the Saker. ). 

But ſuppoſe the Demi Cannon to be no more then 6000 
Weight; then Multiply 6000 by 20.8T (the Charge already 
Calculated), the Produc will be 12486000, which if you 
divide by 843 1 (the Weight the Demi-Cannon ſhould be of 
the Quotient will be 14. 8, that is 24 Pound and 8 Tenths 
of a Pound, which will be a ſufficient Charge for ſuch a Piece. 

Queſt. V. A Granado-ſhell being 1 4 Inches Diameter and to” 
Inches and a half ſubſtance in Metal, what is the weight of the 
Metal, and the content of the Concavity of the Shell im Cubical 
Inches. \ 

I. The Cube of 14 the Diameter of the She!l, is 2747 ; 
which multiplied by 11, the Product is 30184, and that di- 
vided by 21, the Quotient is 14.37;,” which is the ſolid In- 
ches in the whole, Metal and Concave both, as if it were a 
a ſolid Bullet of 14 Inches Diameter. | 

2. For the Concavity, the thickneſs of the Metal being 
2 Inches, the double thereof is 5 which ſubftracted 

from 
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from 14 Inches, there remains 9 Inches; for the Diameter 
of the Concave of the Shell ; then the Cube of 9 is 729 x 
which multiplied by 11 produceth 8019 z and that divided 
by 21, the Quotient will be 3817 for the folid Inches con. 
tained in the Concavity of the Shell: the 381 being Sub- 
{tracted from 1437,(omitting the Fractions in both Numbers) 
the remainder is 1056 Inches,the Cubical Inches of the: Mera]. 

3. And becauſe one Cubical Inch of Caſt-Iron is by ex- 
perience found to weigh 4 Ounces,multiply 1 056 by 16, (the 
number of Ounces -in onePound).the Produ& will be 16896- 
Ounces, which divided by 4, the Quotient will be 4224, and 
that Number divided by 16, (the Number of Ounces in 
one Pound), the - Quotient will be 264, Pounds, for the 
Weight of the Granado Shell. | 

Queſt. VI. By the Mould and' Burthen one Ship being-known, 
how to build another Ship of the ſame Mould , of any aſſigned 
Burthen, gieater or leſſer. "Og | 

Suools a Ship of 109 Tun, 1s found co be 4 foot long in 
| the Keel, 2o foot broad upon the A4:dſbip beam, 59 foot dep 
in the Held, and did Rack it with the Stems forwards 13 foot, 
and offward 7. 

If (according totheſe Dimenſions) you would build a Ship 
© whoſe Burthen ſhould be 200 Tun,the ſeveral Dimenſions of 
the Members may be found as followeth. | 

rt. For the Keel, it being 44: foot , the Cube thereof is. 
$5184, double this Number (becauſe the Ship.you are to build 
is double the Burthen of the other, viz. 200 Tun)., and it 
makes 170368, the Cube-Root whereof is 55, 441 foot ;. 
which is 55 foot, 4 Inches 5.of an Inch, for the length of 
the Keel. | 

2. For the breadth upon the Midſhip-beamz 20 foot 3 the 
Cube of 20 is 8000, the double whereof is 16000, whoſe 
Cube-Root is 25. 20 foot, that is 25 foot, 2 Inches and 2 
of an Inch, for the breadth upon the Midſhip-beam. | 

3. For the depth in Hold 9 foot, the Cube of 9 is 729, the 
double whereof is 1458, whoſe -Cube-Root is 11, 34 foot; 
that 15 13 foot, 4 Inches for the depth in Hold, 
: 4 For 


Of Gunnery, 
4. For the Rack forward 13 foot; the Cube of 13 is 21 97, + 
the double whereof is 43 94,whoſe Cube is 16.38 foot; that AL 
is 16 foot, 4 Inches and a half for the Rack forward. | | 
5. For the Rack effwards 7 foot ; the Cube of 7 is 343 the 
| double whereof is 686, whoſe Cube-Root is 8. 82 foot ; 
which is 8 foot,g Inches,and 3 of an Inch, for the Rack offwards. 
This is the natural way of working of theſe and the like , 
Proportions, but when you have many Lengths to find, you 
may eaſe your ſelf of extracting ſo many Cube Roots, for 
. having found out one of them by the Cube- Root, you may 
find out all the reſt-by the Golden Rule of Proportion : Thus, 
having found the Length by che Keel co be 55. 44, and you 
would find the length of the Midſhip-beam proportionable to- 
this, which in the Shipof 100 Tun was 20 foot: Say, 
As 44 the length by the Keel of the Ship of 100 Tuns, 
Is to 5 5.44 the length by the Keel of the Ship of 200 Tuns, 

Sois 9 foot,the depth in the Hold of the Ship of 1co Tuns, | 
To 11. 34,thedepth in the Hold of the Ship of 220 Tuns. = $8 
And fo of all the Members, as inthis Synopſis, = 
1. For the Midſhip beam) : 

As 44 is tO 5F- 44: fois 20 to'25. 20; 
2, For the Depth in Hold : 
As 44 is to 55.44, fois9 to 11. 34: 
For'the Rack forward : 
As 44 is to 55: 44,10 is 13 to 16,38-- 
4.. For the Rack offward : - 
As 44 is to 55. 44, ſo is 7 to 8: 82: 
Or thus, having the proportion -of one Cube to another 
Cube, you may work by that in this manner. 
. C1 Being 1. 000 


| 2 The Double ? 'Fr. 260? 
3 The On 4 1: 442 
4 Lhe Quadruple 1 | I, 5571, 
EY "7 5 The Quintuple >thereof is4 1: 710 > 
6 The Sextuple | 1 = 
7 The Septuple IK g913h}) 
.:18 The Octouple J L2- 000 jj 
R 2 And 
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And thus, by the forefaid Suppoſition a Ship of roo Tuns 
being 4.4 Foot by the Keel,the Length of the Keel for a Ship 
of 200, 300, 400 Tun, miy be found by theſe Proportions : 

Tuns. Feet. 
C200) Cx, 260) Fs, 44oV 
| | I. 442 | 63. 449 

| 400 | Say,as1,coo| 1. 557 | | 69. $28 | the length 
I 500 © 15 tO 44, ſoe I, 710 þ tOq 75. 240 7 by the 
| 600 | Is | t. 817 | 79. at Keel :; 
] I. 913 | $4. 1/2 

L8oog 2.000) {88. ocofy 

And from theſe few Proportions may be deduced many 
more, but.theſe ſhall ſuffice to ſhew the uſe of the Cube-Root 
in this particular. 


For a Ship of 


AM 


CHAT AYL.- 


Concerning the Proportion of the Weights of Iron, Lead, 
Stone,@*c. And how bj knowing the Weight of ove Shot 
of Lead, zo find the Weight of another of the like Dia» 
meter of Iron or Stone, | | 


3 5 


So that a Shot of 3 Pounds Weight of Lead, will be of 
equal Diameter to one of Iron of two Pound Weight, 


 oLcad Braſs 524 19 

The Proporti-g) > Stone(s. 4 I 
. on between 2M = 7 -2, - ON 
Iron Stone 3 $ 


By theſe Proportions, may be eaſily Calculated (in caſe Iron- 
Shot be wanting,and Lead or Stone may be had), what Diame- 
ter and Weighr, Shot either of Lead, Braſs or Stone ought to be 
of, to fit any Piece of Ordnance: And from theſe Proportions 
the following Table is Calculated, for all Shots of Lead, Iron, 
and Stone, from two Inches Diameter to 8 Inches Diameter,by 
Inches, Halyes and Quarters: = By 


| "HE Proportion between Lead and Tron is as 21s to 2 ; 
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A Table thewing the Weight of 
any Shot of Iron, Lead,or Stone, 
from 2 to 8 Inches Diameter. 

lron, | Stone, 

.[Po. Ou.!Po, Ou. 

c 1,0 " ®» 

[x 910 9 

2 £0 : 

2 14/7 I 

EE in 7 

2200 #3 

5 0|2 4 

7 BB . 

Tre? , | OR. 

io logzi+4 © © 

2 loii4 12 

I4 I4 |5 A 

17. 516 s 

20 27 8 
$3 2 #3 

26 6(9 I4 

6 ol45 oo ol +4 
1}51 of34 ofT2 12 

2197 | 0136 Oft4 4 
 3j62 ©42  OjE5 12 

7 _- ol72 0.48 o|18 O 
| 1179 | 8473 oo © 
2137 058 oſa2 12 
A 2, - 0.; 1 OR. 

g clio6 offi of26 '10 


By this Table you may 


ſee, That if a Gun Carry 
a-Shot of 5 Inches and a 
half Diameter, that Shor, 
if of Lead,will weigh 34 
Pound 11 Ounces, ——If 
of Iron 23 Pound 2 Oun- 
ces : If of Stone but $Po.: 
11 Ounces, and ſo of 
any other, as in the 
table. 


' Note, - The Stone here 


meant is Marble, Peb- 

ble, and ſuch like,other 

Stone being more 1otc 

and porous ; and con- 

ſequently /ighrer. 
Alſo Note, That in load- 

Ing your Gun for a 

Stone-ſhot you are not 

to give her the ſame 

Charge of Powder as 

for one of Lead or Tron, 

but abate-according as 
- the Proportions of the 

Metals are. 

If you compare this 
Table with the former 
Table of Cube- Roots, you 
ſhall find the Cube. of 
each Number bear the 
like proportion one to 


another, as the Weight of 


each Bullet is one to another of the ſame Aderal. 
' Example. The Cube of 3 and 3 Quarters is 52. 73: 


The Weight of an Iron-Shot, which: is 3 Inch. 3 Quart. is 
7 Pound 5 Ounces, (or Decimally) 7.'37 : Ros i 


he 


- 


126 


doubled. 


The Sea-mans Grammar. 


The Cube of 4 Inch. 3 Qu. is 107. 17: 

The Weight of an Iron Shot of that Diameter is 14 Pound 

14 Ounces- (or Decimally x4. 87) which is 4 Ounces 
more than double 7. 31, for 7.31 doubled is 14. 62. 

So likewiſe 52. 73 doubled is 105. 46, which does not 

exceed 107. 17 (the Cube of 3 Inch. 3 Quart.) being fo 


FA 
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Concerning Gunpowder, and to find what quantity will fill 
any Granado Shell or Cartridge. 


T hath been often Experimented in the Tower of London, 
I that one Pound of Powder will fill 31 Cubical Inches, and 
600 parts, which is, a little above half one tenth part of 
an Inch: This being allowed, it will be no hard matter to 
know what quantity of Powger will fill any Granado ſhell, or 
Cartridge. For the Proportion will be, 

As 33. 06 Cubical Inches, 

Is to One Pound of Powder ; 

So is ary other- Number of Cabical Inches, 

To _ Number of Pounds of Powder that will fill thoſe 
Inches, 

Whether it be Granado ſhell or — 

But this work being ſomething troubleſome, I ſhall here 
exhibit a Table, which by inſpe&ion only , will tell you 


| what quantity of Powder will fill any Granado-ſhell , whoſe 


true Diameter is known, provided the She/! be perfectly 
Round. | 


a— 


AT 
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able ſhewing what Quantity of Powder (in Pounds and tun 


dred parts of a Pound) will fill any G*azado $5&/ whoie Diamete: 


is known : 


4 
b; 


hr 


Es 6 OM I 


Whole Inches in Diamter : 


oO 
IJOeCl 
20.14 


20.45 
21.08 


02.11 
03.64 
0 F.78 
28.65 
I2.29 
16.86 


22.44 
29.14 
I 3137-94 


py buy buy 
MW ww Or 


03.83 


06.0 306.29 
08.96 09.230 
12.70/13.13 
[7.35|17.89 
23.06 23.69 
29.87,39+57, 


rm ———_— — —— 


I 4 46426 
I5-59.90 


8.04 


a—_— 


16 69.06 70.36[7 1.68 73.02 
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20.16 00.18 
20,50,00+FF 
oOr.160IT25 
02.22,02+37 
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00.05'00,96|00, 07 


00.04 
00,20 
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01434 
O2.51 
04-17 
06.56 
09.64 
13456 
18442 
24-432 


37.91138-77139.67 
4.72 x joapuſ's 49.30 
F9.2I1160,39 


31-37 


{ 
E 
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CY. 
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[20.2 $:00.26,00.28 


01.44/00 
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(27-49 
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Em 


100606. 1 0100.12 


03.12 
05.07 


07.70 
(11.10 


00-32|90.37 
00:86,00.92 
01.64\01+75101.85 


03.29 


05.30 
03.00 
I 1.39 


24+92 
10.08 
26:32 


47-50,41-48 
50.34'51-40 


61.538 62.78 


The ſe of this Table. 


Exam. 1. F the Diameter of s Granado-Shell, be 
how many Pounds of Powder will fill the (ame ? 
Look for 7 in the firſt Column of the Table towards the 


74437 75-74,17-12 


[33:72 
42-41 
52:47 


14+O 1 


15-39 
30.66 
27.00 
24-53 
43-36 
53-56 
65.24 


78.53 


15.87 
21.24 
27.70 
2F.25 


44-51 


54-66 


66.5C 


79-94 
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00,4 1 
O1.00 
01.98 


© 3.40 


05-34 
08.31 
11.89 
110.36 
21.83 
28.41 
36-19 
45-25] 
33-77 


07.73 
81.38 


7 Inches, 


left hand, and right againſt it you ſhall find 5.78, which is 5 
Pound, and 58 hundred parts of a Pound, which is ſome- 
what above 3 Quarters of a Pound : And ſo niuch will fill 
inch a Shell. 

Exam. 2. Suppoſe the Diameter of a Granado-Shell to be 
'5 Inches and 4 Tenths of an Inch : How much Powder 


wal. fill that Shell? 


I his 
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This is fuch a Shell as was mentione{ in the Third Example 
of Chap. XIV. | 

' Look for x5 Tnches in the firſt Column of the Table to- 

wards the left hand,and for 4 Tenths of an Inch in the head 

of the Table; and againſt 15, and under 4, you ſhall find 

61. 58, which is 61 Pounds, and 58 hundred parts of a 

Pound, which is ſomewhat aboye half a Pound. 


CHAP, XVIL 


Concerning the Allowance of Powder for the Charge of 

. any well Fortified Gun either Braſs or Iron, according to 
the Weight thereof, from one hundred to ninety hundred 
Weight of Metal. ; 


Well Fortifed Gun, hath her Metal at the Vert or Touch- 
hole as thick as her Diameter at the Bore: Now Gun- 
ers do allow three Ounces of Powder for every hundred 
Weight -of Metal in Io: Guns: and Foxr Ounces for ever 
hundred Weight of Metal in Braſs Gars: According to this 
Allowance. 
How much Powder muſt be allowed for the Charge of an Iron 
Gun, whoſe Weight s 22 hundred: | | 

The Allowance for Iroz Guns being 3 Ounces, Multiply 
22 (the hundred Weights) by 3 (the allowance for Iron 
Guns) the Proda& will be 65, which divide by 16 (the Oun- 
ces in one Pound) the Quotient will be 4 and 2 remaining, 
which is 4 Pound and'2 Ounces ; So that 4 Pound and 2 
Ounces of Powder, will load fuch an Iron Gun. 

But for a Braſs Gun of the ſame Weight you muft Multi- 
ply 22 by 4, and the Product will be 88, which divided by 
16, ' the Quotient will be 5 Pound and 8 Ounces remaining, 
and ſo much muſt be allowed for a Braſs Gun of 22 hundred 
Weight. _ ; 

A according to this Rule the following Table was made 

both for BraS and Iron Guns, from one hundred weight 
to 90 hundred Weight, A 
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A Table jhewing what Quantity ot Powder is © be Al- 
lowed for the Cla'ge of any Braſs or Iron Piece of 


—— ——_—_——— 
lrgn. «| 


u!/Þ0.O0v 


OF 13 
06 <c< 
4126 3 
06 6 
26 $g 
2106 12 
4jo6 1F 
107 2 
a7. y 
o5 R| 
97 IN 
07 14 
') 
14-4 4 
o8 57 


E 


(os 10 


II 12108 13 
Iz 099 C 


I2 4 


The Sea-mans Grammar, 
The Uſe. of the TABLE. 


If an Iran)or Braſs Gun do weigh 57 hundred Wegight, 
what Quantity of Powder muſt be allowed for her Charge. 

"Look for 57 in the Column of the Table that hath C / 
at the top of it, ſignifying hundred Weight; and againſt 
57 (towards the right hand)you ſhall find 14 Pound 4 Oun+ 
ces for to Load a Braſs Gun; and 10. Pound 11 Ounces to 
Load an Iron Gun. of 57 hundred Weight. 
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Concerning Cartredges, how to-wake. them, and: fit them, 
fitting for the Bore, or Chamber of any: Piece. of Ord: 
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I. How Cartredges are. | 
FU Artredpes are made of Stiff. Paper, or Canvaſs the bi adth 


* 


of which muſt be three Diameters. of the Bore 'of the | 


5 ”_— 


Chamber. of the Gun for which it is made, and about four 
Diameters for the length : Theſe pieces (if Canvaſs 2 


ſewed about a Former, which .is- a round'piece of Wood,.: * 


which muſt be a very little leſs. than the Diameter of the  * 


Bore (or Chamber ) of the Guzn.; unto which a Bottom of Car- 


aſs muſt alſo be ſewed : But if you make your Cartredge of 
r about the "Former, and. 


Paper, then muſt you row! the Paps 
paiſt the Edges together, and allo fi 


'a Bottom thereto. 


s 62 Soul” 


Ry 
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Il. How to fill Cartredges. 


The Diameter of the Cartredge, and the Pounds of Powde: 
chat will Load the Piece, being known. to find the length 
of the Cartredge when filled. 


Let the Diameter given be 6. 3 (that is 6 Inches and 3 
tenth parts of an Inch) and let the quantity of Powder be 
14. 5 (that is 14 Pound anda half :3 And let it be required, 
to find how high che Cartredge mult be filled, that it.may hold 
juſt ſo much Powder, ——Toeffe this it will be requiſite to 
find the Arez of the Circle of the Cartredge in Inches and De- 

' cimal parts of Inches: to find which this is the Proportion: 
' As28, Ito 225 _ 
| So is the Square of the Diameter 39. 69 Inches, 
* 'Toithe Area, 3r: 18 Inches. - 
Multiply 6. 3. the Diameter in it ſelfand the Product will 
..._ be 39. 69 Inches, which is the Square of the Diameter 3 this 
E- (always)/Multiply by 22, and it produceth 873. 18, which 
divide always) by.28 ; and the Quotient will be 31. 18 In- 
+ ches {o-many Square Inches are contained in the Area 
; clear the Cartredge. 
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Circle of the Cartredge) the Quotient will be 14. 44 Inches, 
which is 14 Inches, and 44 hundred parts. of an Inch, and 
ſo high muſt the Cartredge be filled. 

This is the Arithmetical way to perform this Work, but it- 
may be much abreviated by help of this brtle Table follow- 
ing, which will require but one ſingle Multiplication. 


Tenths of Inches in the Diameter of the Cartredge or Shot, | 


4.395 
2. 473 
. [I. 582 
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o. 8060. 785 0. 7630. 742Þ. 7220. 70316: 685[0. 667'0. 650 0.634 


The Quantity of Depth of the Cartredge, thi one, 
Pound of Powder will fill. oo 
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The ſe of this Table. _ 


L The Diameter of a Cartredge bemg given to find how. 
much of that Cartredge one Pound of Powder will. fill. 


——— 


Exam. 1. If the Diameter of a Cartredge (or the hollow 
Chamber ar Cylinder of a Gun) be 5 Inches, how much 
thereof will one Pound of Powder fill ? 


. Look for 5 Inches -in the firſt Column towards the Left 
hand, againſt which ſtands. 1. 582, which is one Inch, and 
582 thouſand parts of an Inch, and ſo much will one Pound 
of Powder fill of that Cartredge or Cylinder. 


Exam, 


Of Gunnery. 


Exam. 2; If the Diameter of a Cartredge, or Cylinder 
of a Gun be 4 Inches ant 3 Tenths, how much thereof will 
one Pound of Powder fill ? | 


Look for 4 Inches in the firft Column,and for 3 tenths in 
the head of the Table, and againſt 4 and under 3, you ſhall 
find 2.141, thatis, 2 Inches, and 14.x th6uſand parts-of an 
Inch, and fo much will one Pound of Powder fill. 


IT. The Diameter of the Cartredge, 6. 3 Inches, and the 
_ quantity of Powder that will Load the Gun, 14. 5 Pound, 
being known, to find how much of the Cartredge mutt be 

filled to hold ſo much Powder. 

Look for 6.Igches in the firſt Column, and for 2 inthe 
head of the Table; and againſt 6, and under 3, you ſhall 
find o. 996, that is, no Inches, but 996 thouſand parts of 
an Inch ; and fo much will one Pound of Powder fill: Now 
if you _— 0. 996. by 14. F (the quantity of Powder 
_ to Load the Gun) the Product will be 14. 44, that is 14. 


' Inches, and 44 hundred parts of an Inch, and fo high muſt 


. . the Cartredge be filled : agreeable to the former Example. 


SOCTESUSY 
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'CHAP, XX. 


'— Concerning Carriages for Pieces of Ordnance, and how 


- they ſhould be made. 


- "1..A- AEalure the length of the Cylinder of the Gan 3 once 
LV. 2nd a half thatlength ſhould the Carriage be. 

.. 2. Meaſure the Diameter of the Bore of the Pzece, four of 
thoſe Diameters is the depth, of the Planks at the fore-end : In 
the middle three and a halt : At the etid next the Ground 
two and a half: And in thickneſs one Diameter. 

. The Wheels ſhould be one half the Length of the 
Piece in height : The Saker and Adinnion Wheels muſt exceed 
the former by one twelfth part: The Faxcon and Fauconer by 
one ſixth part. ; grapes CAU- 
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CdHLUTION: 


If you find that the Ground is not level on which your 
Carriage ſtands, and that one Fheel is higher than the 
other : The Trummions out of due place : The Pzece not 
lying truly in- the Carriage : The Carriage not truly 
made :* you muſt get theſe things amended before you 
ſhoot. Otherwiſe never expet to make a true Shot. 


CHAP: XXL. 


Concerning Shpoting 2» Great Ordnance, aud how to 
Load your Gun Artificially, either with Powder or 
_ Cartredge. : = 


WWn5e come to Charge your Piece, ſet your 'Bondpe» 


Barrel on the Wind-ſide thereof; and caufing one of 
your Matrofſes to hold the fame aſlope,/ thruſt your Ladle in- 
to the fame, filling it full of Powder, and then ftrick it with 
a Ruler : Then fixing your Thumb Juſt under the S:aff of 
the Ladle, thruſt the fame home tothe Chamber of the Piece, 
where the Powder is to lie, turning the Las/e fo, as your. 
Thumb be dire&ly«above the S:aff;lo will the Powder empry - 
it ſelf cleanly out of the Ladle: Then draw" out the Las 


and with the-"Tampion at the other end of the'St 


. 
- 


home the Powder, cauſing one of your Afliſta tSto hold his. i 
Finger or Thumb cloſe on os Touch-hole:” then-take' a - ? 
round cloſe wad 'of Hay, (or untwiſted Rope) thruſt in the 
ſame with the Rawmer head which is at the end of the Spunge 
Staff, and withit give three or four good ſtrokes ; this done, 
put in your Bullet with a Wad after it,if the Piece be not ele- 
vated ; but without any Wad after.it, the Gun being elevas 
ted, for then there-is no fear of its rowling out. 

Ifyou Load your Gun with a Cartredge (which is the beft 
way ),put the Cartredge homewith-the Rammer, and after it 
a ſufficient Wad, | «aid 2 < CHAP. 
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C H A P.- XXIV. 


How to gzve Level with a Piece of Ordnance to make a 
Shot at any mark within Point blank. 


| Ts ſet your Diſpart upright upon the Muzzle-Ring juſt 
over the Center of the Mouth of the Piece : Then go 
to the Baſe Ring, and make a mark upon the higheſt part 
thereof, which is juſt over the Cylinder (if the Piece be true 
Bored) and take that for your true line. 

This done, go to the Breech of the Piece, and hold your 


head aboutitwo Foot there from, bringing your Eye, the mark: 


upon the top:.of the Baſe Ring, the top of the Diſpert, and 


the Mark you are to ſhoot at, all into one right line: whicts 
may be done by cauſing a 2atrofs to raiſe or fall the Gun with . 


an Hank-ſpike, as you ſhall dire& him 3 and then ftop the 


Motion of the Piece with a Coyne ; then Prime the. Peece, 


0 


and give Fire.” 


—_—_— 


=> 


' BY Showing bow to amend a Shot, which (by ſome accident ) 


hb. dot -arry over, wnder, or wide of the Mark itttended. 
"NF HEN 
er, or Wide Q : the Mark 
obſerve theſe following Rules: - 4 
Firf, If atthefr/f Shot find the Piece to ſhoot diretly 


over the Mark ; 'Then'fo mi 
that the top of it. may be guitdeen from the top of the Baſe 


Þ ves f * 


Ring to the ſtroke of 'theShot and with this new Dipart' 
level your Piece and give Fire. L 


/ 


much make your D/ſpart longer, | 


Secondly, . 


The Sea-mans Grammar, 


Secondly, If the firſt Shot had ſtrook juſt under the Mark, 
then bring the Piece to its former poſition , and mark how 
much the Di/art is over the ſtroke of the Shot, and cut off of 
it juſt fo much as being at the Breech of the Piece, you ma 
diſcern the rop of it, the Mark on the Baſe Ring, and the 

P Ffroke of the Shot, in a right Line ; and when you have 
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C.H A P.. XXIV. 


Wh 


Concerning a Gunner's Ruler , 
for the Elevating of any Piece 
of Ordnance to any degree of 
Mounture, ſupplying the T)ſe 
of the Gunner's Quadrant, 


I 


Oraſmuch as a Quadrant can: 

not at all times be conveni- 
ently uſed ; as when the Wind js 
high : Alſo in taking the depth or 
profundity of a Valley, or altitude 
of a Hill, &c. For the removing 
of all which inconveniencies this 
Gunner's Rule was invented, the 
Deſcription and Figure whereof 
follow : 


Wners * Ruler G þ, IEP | 
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The Deſcription of the RULER. 


The Ruler may be of any length, with a large Sl in the 
middle for a Slider to move in, and in the S/ider a Hole to 
look through : The Ruler muſt be ſlit quite through at the 
bottom, anda piece of Braſs faltned over it; but at the top 
it may be left whole for halt an Inch or more; in which 
whole part, a Nut may be faſtned, through which a Screw 
muſt paſs, to raiſe or depreſs the Slider as occaſion requires : 
On both ſides of the $S/ir, the Ruler muſt be divided into 
Feet and tenth parts of a Foot ; and every one of thoſe parts 
into 10 more, ſo then every Foot will be divided into 100 


parts——"Through the Center of the little Hole, a ſmall 


ine muſt be drawn quite thro? the Slider, which will ſhew at 
what height the Szghr-hole ftandeth from the Baſe Ring of the 
Gun, Alſo there muſt be an dex to hang on the edge 
of the Ruler, and under it a ſmall Pzz, perpendicular to the 
Pinon which the Index hangeth ; which is to ſet the Rukr per- - 
pendicular or upright, | 


The Tſe ofthe RULE R. 


- he principal Uſe of the Ruler is (as I ſaid before) to 
Elevate any Gun to any degree of Mounture. To per- 
form which, there is to be uſed with the Ruler, this brief 
Table of Natural Sines following. 


The uſe of the Table. 


Xample 1. Suppoſe a Gun, which is 8 Foot, and 7 Tenths 
of a Foot Long, between the Baſe and Muzzle Rings, the 
which Gun being Mounted and Diſparted, #5 70 be Eleyat. 
ed to 2 Degrees and 6 Tenths of @ Degree of Mounture. 

A Table 
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Foraſmuch as the Gun is to be elevated 2 degrees and 5 


Tenth parts of a degree; Look tor 2 degrees in the firſt Co» 


lum of the Table, and for 6 parts of a degree in the 
head thereof 3 And againſt 2, and under 6,you ſhall find 
this Number, 04536, which multiply by 8. 9 (the length 
of the Gun in Feet and decimal parts of a Foot) the Product 
will be,0394532.from which cut oft (towards the right hand) 
five Figures for the Number taken out of the Table, and one 
for the 7 Tenths in length of the Gun, in all ix Figures,ther 
will the Product ſtand thus o. 394632, which o to the left 
hand is no Feet,but the 3 following is 3 Tenth parts of a Foot, 
and the 9 following is 9 Tenths of a Tenth part of a Foot, 
which is neer 4 Tenth parts of a Foot, and to that Number 
on the ſides of the Ruler, muſt the {troke (and hole) in the 
Slider be brought, and then the Ruler is re&ified for that E/e- 
Vation og 


Exam: 2. Suppoſe a Cannon, whoſe Length is 11 Foot and 3 
Tenths of a Foot, were to be Mounted to 14. deg. and 4 Tenths 
of a degree, to what diviſions on the-ſides of the Ruler muſ? the 
Slider be fer ? . 


Look in the firſt Columb of the Table for 14 deg. and 
for 3 Tenths in the head of the Table, ſo againſt 14, and 
under 4, you ſhall find this number 24869 ,. which being 
multiplyed by 11. 3 Foot, the length of the Gun, the Pro= 
duct will be 2810197; from which cut of 5 Figures forthe 


number in the Table, and x for the 4 Tenths mn the length 


of the Gun, it will ſtand thus 2. 810197, which is 2 Foor, 
and 8 Tenth parts of a Foot, and to that number on the 
Sides of the Ruler, muſt the Slider be ſet; to mount the Caz- 
01 to 14: 4 deg. Of Elevation. 
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The Sea-mans Grammar. 


The ſe of this Table. 


If you are deſtitute both of a Quadrant or a Gunners Ruler, 
yet may you Level a Gun to any degree of Moynture under 
eleven deg. / 


| Exam. I. Suppoſe you have a Gun whoſe length is g Foot and batf, 
and you would elevate it to 5 degrees of Mounture. 


['' | -Look in the Table for the length of the Gun, 9 Foot and 
Ss a half, in the firſt Columb- of the Table, and in that Line 
under 5 deg. you ſhall find 10. o, which is juſt zo Inches, 
wherefore take any ſtrait ſtick, and cut it off atthat length, 
which ſet perpendicularly upon the top of the Baſe Ring, and 
level over the top of the Stick, as if it were the hole in the 
Slider of the Ruler, and the top of thediſrart upon the Mug. 
zle Ring, and you will make a good Shot, 


Exam. 2. Suppoſe your Gun were 12 Foot long, and you woulds, : 
Mount her to 7 degrees of Elevation, = 


Look for 12 Footlong inthe firſt Columb, and for 7 deg. 
in the head of the Table, and againſt f2 Foot, and under 
7 deg. you ſhall find 17. 71, whichis 17 Inches and 71 hun- 
dred parts of an Inch (which1s almoſt z quarters of an Inch) 
a Stick of that length ſet perpendicularly upon the Baſe Ring, 
you may level over it by the top ofthe Diſpart on the Muzzle 
Ring, as if it were through the hole in the Slider. | 


But if you would Level without a Dzſpart, then take the 
Diſpart off, and lay it to the forefaid Srick, curting fo much 
of it off, as was the length of the Diſpart ; then ſet the re- 
mainder of the S:ick upon the Baſe Ring, and bring the top 
of the Stick, the Metal of the Muzzle Ring, and the Mark 
in one Right line, then Prime and give Fire, and doubtleſs 


you will make a good Shot: 
CHAP. 
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Concerning Shooting at Randon: 


| HE that would learn perfectly. to Shoot ot Randos, ought, 
; to draw his Piece into a /eve/ ground;Where,Frſt,Shooting 


x 


one deg 


level, let him obſerve the diſtance in Feet or Paces, from 
the Gun to the Graxze of the Bullet : "Then mount his Piece to 
e, and mark where that doth graze, noting the 
diſtance as before; Then, to 2, 3, 4, &c. degrees, to Ten 
degrees, and by theſe Elevations and Diſtances make a Table, 


by which Table, you may, by the Rule of Proportion,find how 


to your View, a ſhort Table of Mr.N.N: 
by hima made out of a Saker 8 Footlong, 
| Loaded wich 3 Pound of Powder ; At 
8 the firſt Shot (at onedeg:; of Mounture) 
| ſhe conveyed her Shot 1125 Feet, or 
Z 225 Paces : The ſecond Shot, at 5 deg; 
# of Mounture ſhe conveyed her Shot 2180 
2 Feet or 416 Paces : At the third Shot, at 
Z 7 deg: of Mounture, 5o5 Paces: And 
& the laſt at 10 deg. 630 Paces: In which 
7 Experiment,he loaded his Piece with looſe 
7 Powder exa&tly Weighed, alſo he weigh- 
 edthe. Wad, and -beat down the fame 


Degrees | 
Sj 


| with the like Cor equal) ftrength; and | * 
| let the Pzece cool half an hour between each Shot: Now by 


far another Piece will carry her Shot from degree to degree 
of Elevation: —— But,becauſe,it is probable,that every ordi- 
nary Gurner Cannot have leave or opportunity f the charge 
being great} to make ſuch Experiment , I ſhall here exhibit - 


Elevation 


Randons in| 
Paces, $5 f. 
to a Pace. 


| 27 


225: 


325 
379 
416 
4618 


50 
548 


O © co SS wh 


=_ 


58g. | 
| 639 | 


: this Table and the Rule of Proportion. may be found to what 
| elevation another Gun muſt be mounted to reachany diſtance 


2 required; 
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Exam. Suppoſe I find by my firfF Shot, that the Bullet grazedfrom 
my Gun 704 Paces, the Mounture of the Peece being 4 deg; 
How much muſt 1 Monnt her, ſo that ſhe may convey her Shot 
g00 Pacres ? | 


Theſe diſtances of Randons are to be proportioned to thoſe 
in the Table, by this Anology: 
Sayin 

As 704 Paces,(the-Graze of the Bullet at 4 deg. of Mounture,) 
Is to 370 (the Paces againſt 4 deg. of Mounture) 

So is 900, (the number of Paces to be Shot) 
To 473, the Number to be found in the Table anſwers 
able to the Degrees of Mounture required. 


Therefore, multiply 370 (the number againſt 4 deg.) by 
900, (the number of Pacesto be Shot,) the Product will be 
333000, which divided by 704 (the Graze of the Bullet at 
che tir{t Shot) and the Quotient will be 4733 which number 
F ihould ſeek in the Table » but finding ic not there, I take 
461 the next leſs, againſt which frands 6 degrees, and 505 
the next greater, againſt which ſtands 7 deg. -the difference 
between theſe two .numbers is 44, which ſhews the Piece 
muſt be Mounted to 6 deg. and on third part of a degree for 
to reach the diſtance .of 90o Paces.: For 451 islefs by 12 then 
473, whichis neer one third part of 44 the difference. 


= "This Table beforegoing | was deduced from an experiment 


made by Mr. Na: Nye the Maſter Gunner of 7orzefer in 
Anno 1647- Burt. this Table being very ſhort, and the 
ule of it fo abſolutely neceſſary for Gunners (eſpecially in 
Land-Service) I ſhall exhibit to their view Two other Ta 
bles tending to, the ſame purpoſe, long tince calculated by Þ 
an able. Mathematician, viz. Mr. Henry Bond, which with 
their Uſes take as followerh., . | 


The: 
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| The Firſt Table of | 
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,33]2300 
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2908 
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|The Second Table of 
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The Tſe of the Two Tables. 


Queition 1. 7 4 Gun does carry a Shot, at 13 deg. of Moun= 
cure 763 Paces : That is the Horizontal Rainge of that Gun ? 


i Look in the firſt Columb of the firſt Table, for 13 the 
'Þ degrees of Mounture , againſt which you ſhall find 38g, 
| Multiply this number by 763, the Paces thas the Gun car- 
ried at 13 deg. of Mounture, the Produc will be 2967307, 
from which cut off four Figures towards the right hand and 
1 it will be 296. 7307: So that the Gun will carry at the Horiz- 
| ontal Rainge 296 Paces, and 7 Tenths of a Pace: 
Alſo, Ifa Piece carries her Shot, at 16 deg: of Mounture 
| 1074 Paces, the Horizontal Raingeof that Peece will be found 
| to be 374 Paces; | 


1487 Queſtion 2; JF a Gun carries a Shot 296 Paces and 7 Tenths of 
: a Pace at the Horizontal Rainge, how many Paces will ſhe 
carry at 13 deg: of Mounture: 


Look in the firſt Columb. of the Second Table for 1 3 
(the degrees of Mounture) againſt which ſtands. 2.572, this 
number multiplyed by 296.7 ( the Horizontal Rainge of the 
Piece ) the Product will be 7631124, from which cut off 4. 
Figures, and it will be 763. 1124, that is 763 Paces, and 
ſo far will that Gun carry its Shot at x 3 deg. of Meunt:rre, 
which is anſwerable,and proves the foregoing QueF10n. | 

In like manner you may find,That if a Gun at its Horizonta! 
Rainge carry her Shot 374 Paces, at 16 deg. of oun- 
zure 1t will convey her Shot 1/74 Paces. 


Un Queſtion 3. F a Piece carry her Shot 5 4.5 Paces at 1x degrees of 
8..;71% LR Mounture, how far will ſhe convey her Shot at 19 deg. of 
HUmMy Mounture ? 


Multiply the number ſtanding againſt x1 in the firſt Table, 
= whick 


Of Gunnery. 


which is 4237,hy 543(the Rainge at 1x deg. of Mounture) the 
produdt will be 2 300691. Then multiply this produd by 3:156 
(the number ſtanding againſt 19 in the ſecond Table)Jand this 
ſecond product will be 72 6.0980796,from,which ſeyen figures 
being cut off towards the right hand, the remainder will be 
726, and ſo many Paceswill ſhe Rainge.at 19 deg.of Mounture. 


And thus, If a Peece at 5 deg: of Mounture convey her 
Bullet r 32 Paces, you ſhall find that at r2 deg: of Moun- 
ture ſhe will convey it 181: 75 Paces: 


_<w—.. 
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CH AP. XXVIL 


Zow you may make a good Shot at your Enemies Light ina 
dark night. | 


* O perform this,diſpart your Piece, with a piece of lighted 
Match,then bring your Gun,fo that you may fee the top 
of the Metal at the Breech of the Piece,the coal of the Match, 
and the Light you are to Shoot at, all in one Right Line z 
Which done, give Fire, 


CH AP. XXVII: 


How to make a perfedt Shot in a dark night, at any mark 
(within the reach of the Piece) that you can ſee inthe day 
time, | 


MR your Piece to the Mark in the day time (asis be- | 


fore directed) and ſet down at what degree of Moun- 

ture it is elevated, then cut a ftrait ſtick which ſhall reach 
from the middle of the Mouth of the Piece, perpendicularly 
down to the Platform, where make a Mark : Alfo, cut ano- 
ther ſtick which ſhall reach Oy middle of the Breech of 
2 the 
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The Sea-mans Grammar. 


the Piece to the Platform, and there make another Mark, 
through which two Marks draw a right Line,extending it 4. 
or 5 Foot beyond the Marks, which call, The Line of diredi. 
on. | Then in the night Seaſon, Load your Gun with ſuch 
quantity of Powder and Weight of Shot, as you know your 
Gun wilt carry to the Mark, then bring your Gun juſtover 
the Line of Direction, and by help of your two Sticks, you 
may bring it to the like elevation it was in the day time. All 
this being done, Prime and give Fire. 


P 


CH AP. XXIX. 


How to make agord Shot at a Company of Souldiers paſ- 
{ing by ; or at a Ship ſailing up a River. 

"THe Gun being Charged with its due quantity of Pow - 
'T der and Shot, and upon a Level Rainge, right againſt 
ſome Mark (as a buſh Tree, &c.) between which, and the 
Gun, the Souldiers are to March, then when the Souldiers be- 
gin to hinder your Sight from. the March you before obſery- 
ed, give Fire; and doubtleſs you will do good Execution. 

Alſo, to level at a Ship Sailing up a River, the Gunner 
muſt elevate his Piece by ſome Cloud (if he have not ſome 
eminent Mark on the other Side of the River) and when the 
fore part of the Ship ſhall come to be againſt the Mark, im- 
mediately give Fire. 


_— _— 


CHAP. XXX. 


Some Reaſons, Why one and the ſame Piece of Ordnance 
at the ſame Elevation, charged with the. ſame anantit 
of Powder, and direfed to the ſelf ſame Mark, and dif. 
charged ſeveral times,ſhall have different Rainges. 


Or farther fatisfaRion in this particular. I muſt refer my 
* "Reader (as laid at the beginning hereof ) to ſuch Au- 
; thors 
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thors as have particularly diſcourſed of the Philoſophical rev 
ſons hzreof; As to Mr. Digs in his Pantometria and Stratiaticos; 
Mr. Smith, Mr. Bourne, Mr. Norton, Nicholaus Tortalia, and. 
of late experimented by a painful man, in finding out the rea- 


fons of theſe Experiments, my loving Eriend Mr. Robert n+ 


derſon 3 But ſhall here inſert an Experiment made by Mr. Nat 
Nye ſometime Mr. Gunner of the City of FWorcefter,whichi 
take as followeth, viz. *I have (faith he) diſcharged a Piece 
{yen timesin the ſpace of 5o minutes with the like Weight 
of Powder, Shot, and Elevation,and have found their Rainges. 
45 followeth, vis. I 


EFIrft  T . Fare? 
Second 436 
Third Shot was. | 440 | 
The Fourth 7 Conveyed | < 432 > Paces. 
: Fifth 425 
| Sixth 4, 410 | 
LSeventh j L294 


So that the greateſt difference from the firſt Shot was about” 


24 Paces. 


The Reaſon of theſe things is this. At the Firſt Shot, this 


Bullet found the Aire quiet. — And at thj.| Second Shot, it 
did not only find the Are ſtirred with the wrſt Shot, but alſo 
tending towards the place at-which it Shot and becauls it is 
more eaſie to move and penetrate that which is already moy- 
ed and open, then that which 'is cloſe and quiet, it fofowerh 
that the Second Shot, finding in its Rainge a lefler reſiſtance 
then the firſt did, it did out Shoot the firſt. | 

A Second Reafon is, At the firſt Shot the Powder being 
put into the Piece, doth oftentimes find the ſame ſomewhac 
moiſt, by which means the Powder will not fire quickly, as 
when the Pieceis dry, and temperately warm, for this 
warmth,will ſomewhat dry up the moiſture which is inthe 
Powder, and caule it to fire ſooner, wherefare the Powder 


doth not work fo forcibly in the firſt Shot, as"ic doth in the 
; ſecond 
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ſ>cond. — The Third and Fourth Shots will be much like 
the Szcond. And now I will give you the reaſon, why as 
the Piece .grows hotter, one phot will not exceed the laſt 
before it, bur every time come ſhorter and ſhorter. 

The Pizce waxing hotter, and by how much the hotter, 
by ſo much the more attractive 1s the concavity of the Piece 
made ; and becauſe the Shot is driven forth, or expelled , 
with no other thing then by the-airy exhalation, or wind 
cauſed through the Salt-Peter; therefore, by making ſuch a 
Piece the more attractive with the more heat, which ſup- 
peri and retaineth continually more and more of that Wind 
which ſhould ferve to expel the Bullet ; the vertue expulſive 
in that Piece, doth continually, more and more decreaſe, 
and the Shot flyeth not with that ſwiftneſs as it did before, 
although the two firſt things; that is,the breaking of the Aire, 
and the drying of the Powder every time more and more 
doth help much the Rainge of the Shot 3 which aid and help, 
as itisto be believed, that ſomcimes it ſupplyeth, and, per- 
chance, gives advantage to that expulſive virtue which con- 
tinually the Piece doth diminiſh or ſup in, according as it 
heateth : So that the Third and Fourth Shots, will not be 
much differing from the Second Shot ; nevertheleſs, in con- 
tinuance-of time, the faid two accidents (that is, the opening 
of the Aire, and drying ofthe Powder by the heat of the 
Piece,) cannot ſupply the Third accident ; that is, the virtue 
attractive, by reaſon, the attraftion is augmented as the 
Piece heateth. And this cauſed my 'Sixth and Seventh Shots 
to convey the Bullet 22 Paces ſhorter then the Firſt. 
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Concerning Shooting i# a Morter-Piece, aud of ſeveral 
Fire-Works, both for Sea and Land Service. 


Orter Pieces are madeof the ſame Metal (Praſs or Iron) 

as Ordnance are made of; in the making (or Caſting) 
whereof theſe propoitions are to oblerved. 

Suppoſe 


Of G unnery, 


*Suppole the Diameter at the Bore to be 
Nine Inches. "Then | 
The Leneth of the Morter mult be 18 Inches. 
The Chamber in which you load with Powder 3 Inches Di- 
ameter, and 4 Inches and a half deep. 
The Thickneſs of the eta! about the Touch hole,z Inches. And 
The Thickneſs of Mera! at the Mouth of the Morrter one 
Inch and a half 


To Prepare Granadoes for a Morter. 


The Diameter from out —_— 
to out of the Metal of a = S 
Granado Shell, ought to be C 

one tenth part of an Inch 
leſſer then the Diameter of 
the bore of the Morter, be- 
cauſe of cording them to 
ſling into' the Mouth of 
the Morter, and alſo tor 
fear of ſecret Cracks, Flaws 
or Hony Combs,which can- 
not eaſily be diſcerned;let 
them thus prepared, juſtly 
fit the bore of the Morter. 
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To make Fules for Granado-Shels. 


In every. Granado Shell, there is a hole left to put in a-Fufe, 
oF peece of woed in form of a Fawſet for a Spigot, which 
hole is to be one quarter the Diameter of the wooden Fuſe ; 
and the length of the Ffe muſt be about three _—_ ofthe 

| go ameter 


T be Sea-mans Grammar. 


Diameter of the Granado Shell, and made taper, and when 
filled with the Compoſition Following ; it muſt be gently driven 
in amongſt the Powder that is in the Shel, leaving a little of ' 
it without. 


The Compoſition for the Fuſe. 


Take one Pound of Poder, four Ounces of Salt-Peeter, 
one Ounce of Brimſtone, all beaten to Powder, and ſifted fe- 
verally through a fine Searſe. Theſe ingredients well mixed 
together, making your Compoſition fit for uſe. : 


How Granadoes are to be Charged 7» the Morter. 


Great care ought to be taken in the Loading and Charg- 
ing of the Morter, and for the ſafe andeffectual performance 
thereof, obſerve theſe following Dired:ons. | 

Firſt, Weigh the Powder which you put into the Chamber 
very exactly, and after it put in a cloſe wad of Hay 3 which 
done, cut up a Turf of the ground,that may fill the botome 
of the Bole or Bore of the Morter, next to the Wad, which is 
better than a Tampion of wood. t 

Secondly, Your Grannado being prepared , ling it into the 
Mouth of the Aforter; obſerving to have the Fuſe of the 
Granado juſt in the Center of the Mouth of the AMorter. 

Thirdly, Go to the Breech of the Morter, and,there thruſt 
up a Wyre into the Touch-hole, to make all fure, and then 
prime it with good dry Powder, ſuch as you may be ſure 
will take Fire, tor uponthis, both your own Life, and the 
ſafety of the Aforrer (beſides the diſgrace) do depend. 


Direfions for Firing, 


Provide fmall Fuſes, of about one quarter of an Inch bore, 
threequarters of an Inch in thicknels ; and eight Inches long. 
Fill theſe with gcod Poweer duſt,moiſtned with Ole of Salr- 
Peter, moiſten it but a, little, and put.it in, with an Iron 
Rammar, 


W. 9 
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Rammer. Then try whether you like the time that they cor. 
tinue burning, and if you find they burn too ſlow,leilen your 


quantity of Ole of Peter; but it too faſt, adde more Oy/e 


thereto. 

All things being thus ready, Thruſt the Pike of your: Lins 
Flock in ar one end of the Fuſe, you intend to give fire at; 
and bid one of your Aſſiſtants come on one ſide of the Mouth 
of the Morter, and give. fire to your Fuſe, wherewjth fire the 
Fuſe in the Aforter,and then with ſpeed give fire tothe Touch- 


hole. Irt is far more certain to fire-a Morter- piece with Fuſes 


then with Match, which doth often fail. 


How to Level the Motter Piece that it may make ay ef- 
feftual Shot at any Mark aſſigned. 


You ought ( as in finding the Rainges of other Pieces of 
Ordnance) to get leave to- try One, Two or Three Shots 
for practice, without breaking of the Shel}, which you may 
thus effect. | | 

Firſt, Fill the Shell with powder, then put it out again, 
and Weigh it exactly, and fill the Shell again with the like 
weight of Earth. | 

Secondly, Take a Fuſe,and at theend of it tie 3 or 4 ounces 
of powder, which put down withthe Fuſe amongſt the earth 
firſt making way for it by thruſting in a Staffe, 

Thirdly, Level your Morter by help of a Square of Quadrant 


to (always) above 45 degrees, and what degrees you mount 


it to note down carefully. 

Fourthly, All things being ready ,and the Shel! in and prim- 
ed; cauſe One or Two to go and obſerve whether the Fuſe 
burn all the while the Granado is flying, and when the 3 or 4. 


Ounces of powder takes fire, for hereby you may mend your 


Fuſe, and try whether it will keep fire, | 

Fifthly, Theſe things obſerved, Meaſure that diſtance, and 
note it down under the degrees of mounture, as alfo the 
Weight of the powder the Morter uſed to convey the Shell 
that diſtance. And when you _ thus done two or three 


times - 
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times, you may gain experience both of your Fuſe, and of 
the true Range of the Pzece: which obtained, if you are to 
ſtorm a Fort or Caſtle | 

Sixthly, Take the diſtance to the Town, Fort, or other 
thing you are to ſhoot at» by which (and your former ex- 
periment) you may find at what degree of Mounture your 
Morter is to be elevated to reach ſuch a Town, or thelike; and 
that by the Reverſe Rule of Proportion : Thus : 

As thg diſtance when you made your trial, 
Is to the degrees of the then ounture ; 

So is the diſtance to your deſigned Place, | 
To the degrees to which the Aorter muſt be elevated to 

reach that deſigned Place : 


EXAMPLE 


Imagin that you made your Experimental Shot at 46 deg 
of Adounture,and the Shell flew 320 Paces'; how many de- 
grees muſt the Adorter be elevated , to caſt its Shel} 280 Pa- 
ces, the diſtance that the place you are to ſhoot at, is diſtant 
fromthe Morter ? ' I 

Multiply 320, by 46, the Product will be x 4720, which 
divide by 280, the Quotient will be 52 Paces, and almoſt 
a half, and to ſo many degrees of Mounture muſt the Adorter 
be mounted to convey its Shell 280 Paces. 4 


\ 


Some Cautions relating to the foregoing Section, concerning 
* the Morter-Piece: 


1. Let your Powder (when you are to ſhoot often to the 
ſame place) be all of the ſame ſtrength and goodneſs. 

2. Uſe not Tampions of Wood, but a Wad of Hay and a 
\ Turf of Earth, both rammed in with the like ſtrength. 
Try your Shells before you fill them, by putting in a 
little Powder, and firing it, immediately ſtopping the 
Fuſe-bols with Clay, for if any Smoke come out, the Shell 
Ee es Ed Secobe | 
4. Weigh 
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4. Weigh every Shel; before you fill it, and make thera 


all of one Weight, by putting in thereto fo many Muſ- 


ket Bullets as will make their Weight even. 
5. Fill your heavieſt Shell with Powder (for that will con- 
tain leaſt Powder) which done, pour it cut again, and 


weigh it very exaaly ; tor ſuch a quantity (and no 


more) will ſerve all your Shells. 


To make Granado's to be caſt out of Mens Hands, 


Theſe ſmall Granadoes are of no lets eſteem than the grea* 
ter, either for Offence or Deferice : To make them, Firſt 
fill thoſe ſmall Shells with fine Gun-powder, then make F- 

ſes of one Pound of Gun-powder, fix Ounces of Salt peter, and 
one Ounce of Charecole : Or if you would have them of leſs 
durance, you. may make them of the Compoſition for Great 
Granadoes : Knock the Fuſe up to the head within one quars= 
ter of an Inch, which is only to find it out by in the Night : 
Stop well the reſt of the hole in the Grazado,(and other flaws 
if any be) with ſoft Wax, then Coat it with Pitch and Hurds 
leſt ic ſhould break with the fall ; and*be ſure, that as ſoon as 
you have fired the Fuſe, you caſt the Granado out of your 
hand. 

Of rhe PET AR D. 

Theſe Petards are 
made of Copper and 
Braſs mixed ; and their 
dimenſionsare fitted ac- 
cording to the uſe for 
which they are prepa- 
red ; there being three 
chief uſes of them, and 
fo many ſorts rhere are, 
viz. ſome for blowing 
up and breaking of 
Bridges; others for Gates 
that have Perculliſies 
belonging to them; and 


thethird fort for ordinary Gates AX 3 1. Thoſe 
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7. Thoſe for Bridges are commonly 1 1 Inches long, and 
at the breech ſeven Inches and a half about, and 5 Inches 
wide within 5 the Metal at the breech muſt be one Inch anda 
Quarter thick, and at the neck half an Inch thick, beſides 
the Muzzel-ring ; the mouth muſt be ro Inches wide, and to 
the Touch-hole muſt be added a Pipe, as is in the Figure. 

2. The ſecond fort for Gates with Percullifiſes , muſt be 9 
Inches long, almoſt half an Inch thick at the neck, and an 
Inch thick at the breech, the mouth muſt be about 7 Inches 
wide, and the outſide of the breech muſt be ſix Inches wide, 
and the inſide four Inches. 

3. Thethird ſort, which is for Gates and Paliſadaes, muſt 
be ſeven Inches long, one fifth part of an Inch thick at the. 
neck, and three quarters of an Inch at the breech, the mouth 
muſt be 4 Inches wide, at the outſide of the breech it muſt be 


\ 3 Inches and a half, and at the inſide thereof 3 Inches. 


The Charges for theſs Petards are to be of the fineſt pow- 
der that can be got, beaten hard in the Petard, yet nor to 
break the Gun, then mult it be ſtopt cloſe in with a Board 
of about an Inch thick, juſtly - firted thereunto- with Wax 
melted to ſtop the Criveſles about to keep out water,you muſt 
not charge it up to the top, but leave the breadth almoſt of 
two Inches empty, which muſt be filled up with Tow cloſe. 
ſtopped in, and a linnen Cloth bound about the Petards neck 
to keep it cloſe in. 

The Touch-hole muſt be ſtopped with a Cork, and over 
that a Sear-cloth to keep it from the Wet. 

The Charge for this fort of Petard, is 5 or 6 pound of pow- 
der: Thoſe of the ſecond fort from ; to 4 pounds. And for 
the ſmalleſt, from one pound and a half, to one pound. 
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Ty make Daits or Fire- Arrows. 


RL” 
4 Fire - Dart. or. 


Provide a long Staff, and joyn unto it an Iron head, and 


about.the middle of that head of- Iron,having firſt made a. 


Bag of ſtrong Canvas, in form of an Egg, leaving open at 
the end a hole to fill the Bag with the Compoſtion.tollowing, 


Take one Pound of Salt-peter, half a Pound of Gun-powder, 


and as much Brimfone in Powder,mix all theſe together with 
Oyl of Petrio! ; with this Compoſition fill the Bog, round-about 
the Arrow-head, and bind all about with nealed Wyre: 


For the Priming of theſe Darts or Arrows, Dip Cotton-Week . 
Into. Guz powder wet with water, and let the Corron be well. 


dried before you uſe it; + 


For the joyning of the Szaff to the Arrow-head,let it be done . 
very ſlightly , that the Arrow-head being faſtned into any . 
thing, thoſe may he deceived that intend to pull out the Head, 


for they will pull out the Szoff only. 


= 
How to make Fire-Whzels to be caſt out of Mens Hands; 


For the making of theſe, you are to uſe theſe Ingredients: 


Take four pound of Powder in Duſt, one pound oft Charcoal- 
duſt, two pound of Tar ; two pound of Salt-peter ; and one 


pound of Rozey : All theſe Ingredients being well incorpora- 


ted, 
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ted, and heat oyer a gentle 
fires ſteep Toe or Fax in the 
ſame, and then wrap the Tee 
orFax about a Hoop,and then 
cover allthis again with Pow- 
der-dut ; and when you uſe 
them,givefire tothem,andcaft 
them among your Enemies ; 
the Hoops ought not to be too 
big z but if you will,you may 
bind two of them a croſs, 
like- a Tavery-Buſh, and then 


FA Fire Wheele. fire and fling them as a- 


OTC: 


To make a Compoſition to fill Pikes,Darts, Javelines, Trunks, 
Balls, and other Fire-works ; to defend a Ship or Breach, or 
ro enter the ſame: Or to Htick into the ſide of a Ship, or other 
Place. 


Take of Powder bruiſed eight Pound ; Peter in Roach one 
pound ; Peter in: Meal one' pound 3; Swlphur in Meal two 
pound; Rozen threepound 5 Tarpentine one-pountl 3 Vert-de- 


greace half'a pound 3 Bolearmonick' 5 Ounces'; Bay Salt fix 


Ounces ; Colofonia 3 Ounces ; Arſnick'2 Ounces: Mix theſe 
very well together : This Compoſition when fired: will burn 
very furiouſly with a Blew and Greenifh colour. | 
The Caſes, Bags or Balls, which you fill with this Com- 
poſition, muſt (when filled) be-4rmed about with ſtrong 
Twine or Cord, and then covered over with this mzxtare, 
melted in a Pot. | | 
. Pitch 4. pound ; Lin-[ced Oy] one pound; Turpentine 5 Oun- 
ces; Sulphur one pound ; Tar 5 Ounces; Talhbw one pound: 
Your Fire-works thus prepared are fit for ſervice at any 
time; but wherthis outer Coating is'cold, bore two holes 
with an Tron Bodkin, filling the ſame with fine Mealed Pow- 
der, puttingin a ſmall ſtick at each hole;which take out when 
you: prime them for firing. 5 
ire 
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Fire-works made of the Compoſition, and Armin as atore: 
ſaid, may be ordered fo as to be thrown our of mens hands, 
ſhot out of a ket, or out of a Croſs or Long Bow ; which 
may be of good uſe to fire Sails, Thatched Houſes, Stacks of 
Corn or Hay, &C. | 


To make a Compoſition that will burn and feed upon the water. 


Take of Mafick half a pound ; White Frankincenſe, Gum 
Sandrake, Quick Lime , Brimſtdne, Camphire, Gun-powder , of 
each one pound and a half; Rozex one paund ; Salt-Peter four 
pounds and a half: All theſe mixed together when fired will 
burn violently and feed upon the water, 


To make a Compoſition that will burn under the Water: 


Take of Brimſfone one pound ; Gun-powder. ten 'Ounces ;: 
Salt-Peter one pound. and a half ; Camphire beaten with-Sul- 
phur and Quick: ſilver : Mix theſe well together with Oyl of Peter, 
or Lin-ſeed Oyl boyled ; fill a Ball or other Caſe of: #aod, or 
Tin, with this Compoſition 5 Arm jt as before, and ballaſt ic 
with Lead at the bottom ; make a ſmall hole at the top,and 
fire it well and throw it into the Water: | 
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MEASURING 
OF 

Heights, Depths, and Diftances. 


I. How to take the Height of a Tree, Tower, Steeple, or 0- 
ther upright Building, by the Length of th: Shadow thereof: 


| 


A 360. 46F.. 


| Bri B A be a Caftle-Wall, or thelike, and the Sun ſhining 
caſts the Shadow thereof upon plain ground to C, now 
having a Walking-Faffe in my hand, I ſet that upright at the end 
of the ſhadow of the Fall at C, and I find; that my Srafee caſts 
its ſhadow to E, where I make a Mark, asalfo another at C,, 
then meaſuring my Staffe, I find it to be 38 Inches long, and 
meaſuring the length of the ſhadow thereof C E, I find that 
tobe 46 Inches. Then Imeaſure the length of the Shadow of 
the Caſtle Wall A C,and I find that to be 3o foot,which n 360 

nches 
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Inches: Now for the height of the Cale 77411, you mult work 
_ by the Rule of Proportion thus : Saying, 
As CE, the Length of the Shadow of my Staffe 46 Inches, 
Is in proportion to the Length of Staffe C D, 38 Inches. 
Sois A C, the Length of the Shadow of the Wall 360 Inches: 
To 43532 Inches, for the height of che Caſtle Wall; which 
you may call 4.36 Inches. S; 

For, If you multiply 46, the Length of the Shadow of the 
Staffe , by 360, the Length of the Shadow of the Wall, the 
Product will be 16560, which being divided by 38, Inches 
the length of the Sraffe, the Quotient will be 43515 Inches, 
which reduced into Feet is 36 foot 3 Inches and 35 of an Inch 
which you may call 4 Inches, and ſo high is the Caſtle Wall: 


II: Zow to take the height of a Watch-T ower, by the Sha- 
dow, when you cannot come to the battome of it, to mea- 
ſure the length of the Shadow. 5 


; F 
* 
* 


» 
- 
120 - }- 


B :=yhniitnegnttlt}? CK 
Et A B, be a Watch Tower, whoſ', height I would know, 


o F 1 Bs 6 OT .. 4 bo” 
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B C, fo that I cannot come to meaſure the Shadow thereof ; 
However, | 

I come near to the Moat fide, and there I find the Shadow 
of the top of the Tower to caſt at C, where Iere& my Sraffe 
C G, and that caſts its Shadow to H ; I meaſure the Length 
of my Staffe,and I find it 4 foot, or 48 Inches;and the Length 
of the Shadow thereof C H, I find to be 32 Inches, theſe two 
I notedown. - | 

Then, ſome time after, Cwhen the Sun is lower) I come 
2gainto the place, and find the Shadow of the top of the Tow - 
er to caſt at D, where again I ere&the ſame Sraffe of 4. foot 
long, and find that it caſts its Shadow to E,and that the length 
of the Shadow thereof, D E, is 4 foot 5 inches, or 53 inches 
and ſomewhat better, this I alſo ſet down, and then Imzafſure 
the diſtance between the two places where the Tower caſts 
its Shadow,at the Firſt and Second time of my Obſervation, name=- 
ly, the diſtance C E, and find itto be 1o foot, or 120 inches. 

And now having all theſe numbers fet down, I come to find 

the Height of the Tower A B, by help of the Rule of Pro- 
portion, as followeth. 


(1) AsD E, the length of the $hadoy of the Sraffe D F at the 
Second Obſervation, 5 3 Inches: 
Is to 48 Inches, the length of the Sraffe ; 
So is 10 foot (or 120 Inches) the Length of the Shadow be. 
tween the two places of Obſervation C and D, 
To 108 Inches, or 9 foot. 
Which numberg foot, or 108 Inches, ſet down 


And ſay again by Proportion, 
(2) As 48 Inches the Length of the Staffe G C, 
Is to 10 foot (or 120 Inches) the diffance between thetwo 
places of Obſervation C and D ; | 
Sois 108 Inches (the Number before found) 
To 270 Inches, the Height of the Tower, which reduced 
into Feet 15 2 2 foot 6 Inches. 


MI. How 


RA 
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II. Zow to take the Altitude of any upright Building, or 
the like, by a Bowle of Water, _ 


ff Bynes long the Road I ſeea May-pole, as K Ls the 
height whereof I would gladly know, but having no Geo- 
metrical Inſtrument, T procurea Bowl of fair Hater, which I ſet 
down upon the ground, at M. And then, when the Water is 
{till inthe Bowl, I go backward, in a right 1 ne from the May- 
pole, till I ſee the Shadow ofthe top of the 4/ay-polein the mid- 
dle of the Water ; which 1 do when I comet N, and at N, 
I make a Mark upon the Ground : Then do;., meaſure the di- 
ſtance from the foot of the May-pole at L, to $ Bowl of Water 


at M,and find itto be 175 Inches: Alſo,l megure the diſtance 
from the Bowl of Water at M, to the place OF my ſtanding at 
N, and find that to be 72 Inches: Then I meaſure the Height 
of my eye from the Ground O N, and find that to be 60 In- 
chesz Theſe things known, Ifſay by the Rule of Proportion. 
If 72 Inches diftance MN, give 60 Inches Altitude N O; 
Whar- Altitude ſhall 175 Inches the diſtance L M give 2? 
Anſwer 14555 Incher. | 


d | For 
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For, if you multiply 175 by 60, the Product will be r0500, 
which divide by 7 2, the quotient will be 14552, thatis almoſt 
146 Inches, which is, 12 foot 2 Inches for the height of the 
May-pole K. L, required. 


IV. 1Tow to take the beight of any upright Building, that 
is approachable, by two Sticks or Rulers mo foge- 
ther, Square-wile. 


p_ 


Q _- 210-Fook,.S ; 


Et P Q be ſome S:rufuare, ftanding upright upon plain 
Ground, whoſe height you require. 

Go untoſome convenient Court,Yard,Garden, or other piece 
of level Ground adjoyning.to the buildingto be meaſured, then 
take your Square in both your hands, holding it perpendicu- 
lar, which you may do, by having a Thread and Plummet as 
T V, hung upon a pin near the top of the Square at T, Then 
keeping it in this poſture, go backwards, or forwards, (as oc- 
caſion requires) till your Eye being at X,you can ſee the other 
end of your Square at T, andthe Top of the Building at P, all 
in one Right- Line, which when you do, makea ſtand, D. -u S. 

en 


$1 
n 
 . 
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Then meaſure the height of your Eye trom thy 


with a-ſtring, and ſer that length upon the G@wnd from the 
place of your ſtanding at S, toR: Then meaſure the diſtance 


trom R, to Q, for that ſhall be equal to the height of the build 
ing P Q, and is here 210 foot. | pr 


V. ow by help of this Square, ſtanding upon a Platform 
of a known height, to find the diſtance from the Plat- 
form , 70 any Tree, River, or other Obje& that 3s 
remote from you, = 


P 


: 
E/ A. | 


Et A. B be a Platform, whoſe Perpendicular height is x00 
4 foot; being upon the top thereof at A;,, I would know 
how far the Oake at ©, is diſtance from the bottom ofthe Plar- 
form at B, | 
Upon the top of the Plarformat. A, Ierect a Pikeor Javeline 
I2 foot long, more of leſs, upon which, I hang the Angle of 
my Square : And I look with my-Eye at D, along the ſide of 
my Square, tillI fee the bottom of the Oake at C, and in this 
poſition I fix my Square, with a Screw or the like, to the head 
of the 7aveline: Then from DI extend a thread or Line by the 
ſide of my Square, til it touch the Platform at E, and then I 
meaſure the diſtance upon the Platform from A to E, and find. 
it to be 24 foot, 6 Inches, then by proportion I ſay | 


3 ES 
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As 12 foot, the Length of the Favelin D A, 
Is to 24 _ and a half, the diſtance meaſured upon the Pla-- 
form AE, : | 
Sois 112, the height of the Platform and Javelin together 
B D. | 
To228 foot 8 Inches, for the diſtance B C. 


VI. How to take the diſtance from the place of ;zour ſtanding 
upon level Ground, to any Tree, Tower, or other thing, 
remote from you, though you cannot come neer the ſaw, 
your Square. 


FH 
Fig wt. 
# 4 J %{ | 


OTanding at F, I ſee a Coundit-head at G, whoſe diftance 
from F where TI ſtand,] would know, but I cannot come 
neer it for a River between F and G ; However, 

At F, Tere a Staffe of 4 foot high,Cor 48 Inches) as FH, 
upon the end whereof I hang the Angle of my Square, and I 
look by theſide thereof, till I fee the foot of the Coundit-head at 
G, and fixing my Square there, I extend a line from H, by 
the ſide of the Square, till it touch the Grow:d at K : Then 


meaſuring the diftance between F and K, Ifind itto be 3 foot 


-or 36 Inches : Then by the Rule of Proportion I fay, 
 As36, the diſtance K F, F 
Is to F H, the Lergth ofthe Staffe 48 Inches: 
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So is 48 inches, the length of the Staff F H: | p : 7 
To 64. inches ; for the Diſtance F G, | + 
For as often, as K F, is:containedinF H, | bY 
So often is F H, contained in F G. | 


. # «x 
' 
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VIL.. How to take the Breadth of a River by the Square: 7 - 


Y my isa River M P O, whoſe breadth I defireto know : Up-- 
on the brow of the River at M, I ſet up my Staff ML, 
which is 60 inches C or 5 foot) long, and hanging my Square 
upon the end thereof 'at L, Tlook by the S3de thereof, till I 
ſee the Brow of the' River on the other fide at O, and there 
fixing my Square, I extend a Thrid by the Side thereof, from 
L to N, then meaſuring the diſtance L N, I find it to be 15 
inches ( or 1 foot 3 inches) then I ſay by Proportion, 


As N Ml, Che diſtance meaſured; 15 inches 
Is to. L M, the length of the Stuff 6 inches, 
Sois L M 60 inches. | 
To MO, 240 inches, (or 20 foot, for the breadth of the Rz- 


River M O. 
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VIIE ZZow to take the Diſtance between Two ( or more ) 


Places, without coming near-any of them, by a Two Foot 
Joynt Rule. | 


+ig.vur "IN ; 


' 


= 150 mT 
Et the two remote Places given, be A and B, whoſe di- 
ſtance I would know, but I cannot approach, or -come 
near either of them» and I have no other I#irument but my 

Two Foot Foynt Rule ; however, I make choice of a Place at C, 
from whence TI can ſee both the Places A and B, and there I 
ſet up a Staff whereon to reſt my Rule, and opening it to a 
Square Angle, I look by one fide of it, till I eſpie my firſt 
place, at A, and there keeping it faſt, and level, I look by the 
other ſide of the Ruler, and cauſe a Mark to be ſet up = 

right 


Of Gunnery, 


right Line from C, at a competent diſtance from C, as at D 
I50 foot,then cloſein your Rw7e,till by the ſide thereof You Gl 
your ſecond place at B, keep your Rule at that Angle: 

Then havinga jneet of Paper, or upon a Board, as Figure 
IX. draw two Right Lines thereon, as K L, and L M as 
king a Right ( or Square Angle ) at L. : 

Then bring your Ruler, ( it being ſtill kept at the Angle it 
was when youlooked to B,) and lay the Center of your Ruler 
upon L, and by the ſide of it draw a Line L M, and, becauſe 
your meaſured diſtance between C and D was 150 foot take 
I50 _— - —_ £ þ o_ ay equal parts that you have 
upon your Ruler ) and let them down upon your 
irons” renk Lto M. RY "I 

Then take your Rule and go toD, and ſet the Center of it 
upon the Sraff, look by one fide thereof to C, and yh 
other to A, then bring the-Rule to the Board, and lay the Cen- 
ter thereof on M, and one fide -upon the line M L, and by 
the other ſide, draw a Line at length asthe Line M O, crolling 
the Line L K in O, ſo ſhall O, upon your Board, repreſent 
the Place Ain the Field: Again, Take your Rule, arid go toD 
and there reſting it upon the Sraff, look by one edge to A; 
and by the other toB, and keeping it at that Angle, bring it 
to the Beard, and lay one Side upon the Line M O, and b 
the other draw the'Line M. P, crofling the Line L N in 64 
Point P, ſo ſhall P repreſent upon'the Paper the Second Place 
B in the Field, and being meaſured upon the ſame Scal: 
whereof LM was meaſured, it will be found to be 250 foot 
and that is thediſtance from A to B. - And by this meansyou 
may find the diſtances of all the Places in the Figure, if you 
meaſure them upon the ſame Scale as L M, or O P were mea- 
fared, and fo ſhall. you find | | 
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The Diſtance M 0 £2 Contain» 3 _ Foot , 
M P#z 220 


X. How 
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X, Flow to take the Diſtance between One or more Places, 
by a TenFoot Rod ( divided into Inches ) only. 
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"Tanding at A, T wonld know how far « 15 tothe Tree at B, 
though Icannot come near it; 

Standing at A, I meaſure in a right Line from thence go 
foot, from A to: And then looking towards D, I meaſure. 
out 30 foot more, and from A to C z-and meafuring the di- 
ftance «4 C, I find it to be 25 foot, which laid down upon Pa- 
per do make the Triangle AC a, of which drawthe Line As. 
ont at Length, | | | 

Then ſtarding at C, I meaſare in a right Line towards B, 
25 foot, from C to b, and. the diſtance between « and G> I 
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meaſure to be 20 foot, which makes the Triangle C a b, Draw 
the Side C 6 at Length, till it croſs the former Line A a, ex- 
tended in B ; So ſhall the Line AB, (being meaſured by the 
{ame Scale that the other Lines were laid down by ) be found 
to contain 8 2 foot, and ſuch is the diſtance between A and B. 


And according to this Method, may the diſtances from ſeve- 
ral Places be meaſured, As in Figure XI. Where ſtand- 
ingat G and H, you may find the d;ance betweenE and +: - 

F; and alſo, all the other intermediate diſtances, as from * -j 

GorH, to EorF, as alſo the diſtances GE, GF, HE, " on 

H F, &c. as by the Figure is evident: 6. 


